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® N-(4-plperidinYl) bicydlc condesed 2-{midazoiamine derivatives. 
(§) Novel N>heterocyclYl-4-pipendinamines of formula 



L-N' Vm, 
wherein L is a radical of formula 



(I) 



Het-AIk- (b-5); (lower alkenyD-Y^Alk- (b-6); or Ar'-Alk- 
(b-7); the pharmaceutically acceptable acid addition salts 
and possible stereochemicaliy isomeric forms thereof, which 
compounds are anti-allergic agents, pharmaceutical com- 
positions containing such compounds as an active ingre- 
dient and processes for preparing the said compounds and 
compositions. 



X 

II 

W-C-Y-Alk- 



(b-l) ; 



(b-2) : 



Alk- (b.<l) ; 
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N-{4-PIPERIDIlJYL) BICYOLIC CONDENSED 2-IMIDAZOLAMINE DERIVATIVES 



Background of the lnvent:ion: 

In U.S. Patent No. 4^219,559 there are described a number of 
N-heterocyclyl-4-p±peridinain±nes having the formula 




which con^unds are useful as antihistaminic agents. 

The con^KJunds of the present invention differ from the prior art 
can^^Qunda essentially, l^^ihe. nature of the 1-piperidinyl substituent. 

Description of the preferred embodiments; 

This invention is concerned with novel N-heterocyclyl-4- 
piperidinamines which may structurally be represented by the formula 
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30 



til* pharmaceutically acceptable acid addition salts and the possible 
stereocheiaically laoneric forms thereof, wherein s 



12 3 4 

A -A -A «A is a bivalent radical having the formula 

-CH-CH-CH-CH- ( a-1 ) , 

-N^CH-CH«CH- ( a-2 ) , 

10 -CH«^-CH«CH- (a-3}, 

-CH-CH-N-CH- (a-4), or 

-CH«CH-CH«N- (a-5)r wherein one or two 

hydrogen atosis in said radicals (a-l) - {a-5) may, each independently 

from each other, be replaced by halo, lower alkyl, lower alkyloxy, 
15 trlf laoromethyl or hydroxy; 

R is a member selected from the group consisting of hydrogen and 
lower alkyl; 

R is a mem ber selected from the group consisting of hydrogen, 
alkyl, cycloalkyl^ Ar^ and lower alkyl substituted with one or two 

20 Ar^ radicals; 
2 

R is a m«aber selected from the group consisting of hydrogen r 

lower alkyl, cycloalkyl, (lower alkyl) -CO-, (lower alkyl )OCO- and 
2 

Ar -lower alkyl; and 

L is a radical of formula 

25 X 

II 

W-C-y-Alk- (b-l) ; 



II /Or 

W-C-N 



(b-2); 



35 



T--^-~^Alk- (b-4); 



0151824 

Het-Alk- (b-5); 

(lower alkenyl)-Y^-Alk- (b-€); or 
12 3 4 

1) where A -A -A -A is a radical of formula (a-3), (a-4) or (a-5), or 
li) where A -A -A^-A^ is a radical of formula (a-l) or (a-2)^ and is 

Ar or lower alkyl substituted with one or two Ar^ radicals, said 
3 

Ar being pyrazinyl, thiazolyl or imidazolyl, optionally substituted 

with lower alkyl: L may also be a radical of formula Ar^-Alk- (b-7); 

said W being a member selected from the group consisting of 
10 11 

hydrogen, lower alkyl, Ar , Ar -lower alkyl, 1-piperidinyl, 

1-pyrrolidinyl, 4-morpholinyl, 



15 
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a radical of formula jT ''^f^ 4 




R (c-l-a). 



a radical of formula 




(c-l-b), or 



20 a radical of formula W^-Z^- (c-l-c), wherein R^ and R^ 

are each independently hydrogen or lower alkyl; amd is 

cycloalkyl or lower alkyl, optionally substituted with up to two 

substituents selected from the group consisting of hydroxy, lower 

alkyloxy, 1-piperidinyl^ 1-pyrrolidinyl, 4-morpholinyl and Ar^; 
1 8 1 

25 and where Z is NR ^ W may also be hydrogen, amino, lower 

alkylamino, Ar^-amino or nitro; 
2 

said W being a member selected from the group consisting 
... - hydrogen, lower alkyl, Ar"^ and a radical of formula 



R^-Z^- (c-2-a), wherein is hydrogen, lower alkyl or Ar^; 

X 

6 II 2 

said T being a radical of formula R -Z-C-Y - (c-3-a), o3 

7 8 6 1 

R -SO -HR - (c-3-b); R being hydrogen, lower alkyl or Ar*^; 



7 18 
R being lower alkyl or Ar ; and R being hydrogen or lower alkyl; 

said Het being a radical of formula (c-l-a), (c-l-b), or a radical 



35 of formula 
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or ot formula 



(c-4-a) (c-4-b) , 

j^l3jr=\ g 
or a radical of formula | K- (c-4-c)# wherein R , R , 

11 12 

R and R are each independently hydrogen or lower alkyl; 
and wherein R^^ is hydrogen, lower alkyl or axaino; or 

said Het: being furan substituted with lower alkyl, said lower 
alkyl being optionally substituted w±th hydroxy, . inercapto, lower 
alkyloocy, lower alkylthio, (asiinolower alkyl )thio# Ar^-O- or a 



radical of formula 



N ^ ^ Z-C -y- 

8 28 




^.-.^'•'T^ IL (c-4-d-l), 8 being an integer 

of froa 1 to 6 inclusive; or where Z or Y is a direct bond, s may 
14 

also be 0; and R being hydrogen or lower alkyl; 

^dierein: n is 0 or the integer 1 or 2; 

Z is O, S, NR^^ or CHNO ; 

T la O, S, NR^« or a direct bond, " 

is O, S or NR^^i 

is S or NR^^; 

3 

Z is O, S, MR or a direct bond; 
Z is O, S or NR ; 

and independently having the same meaning of Z 

respectively Y; 

15 2 
said R being hydrogen, lower alkyl, cyano# nitro, Ar * 

2 

sulfonyl, lower alkylsulf onyl, lower alkylcarbonyl or Ar * 
carbonyl ; 

16 2 

said R being hydrogen, lower alkyl, (Ar ) lower alkyl, 2-lower 

alky loxy-'l,2-dioxoe thy 1; or a radical of formula -C(=»X)-R^^; 

17 2 2 

R being hydrogen, lower alkyl, Ar , Ar -lower al3cyl, lower 

2 

alkyloxy, Ar -lower alkyloxy, mono- or didower alkyDamino, 
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Ar^-low«r alkylamino or Ar^-lower alJcyK lower alkyDamino; 
providad thatt 

i) i^an A^-A^-A^"A^ is a radical of formula (a-1) or (a-2), and L 
is a radical of formula (b-*l), wherein W is other than 
hydrogen or other than a radical of formula (c«l*a) or 
(c-l-b), then X is other than O; 

ii) when L is a radical of formula (b-1), wherein W is a radical 
of formula (c-l-c)/ wherein is NH then is other than 
hydrogen or lower alJcyl; 

iii) when A^»A^-A^-A^ is a radical of formula (a-1) or (a-2)r and L 

16 

is a radical of formula (b-3), wherein X is O, Y is NR ,0 
or a direct bond, and X* is O, 

a) then Y* is not O; 

b) and being lower alkyl then Y* is not a direct bond; 
wherein Ar^ is a member selected from the group consisting of 

phenyl, being optionally substituted with up to three substituents 
each independently selected from the group consisting of halo, hydroxy, 
nitro, cyano, trif luoromethyl, lower alkyl, lower alkyloxy, lower 
alkylthio, mercapto, aminos mono- and di( lower alkyDamino, carboxyl/ 
lower alkyloxycarbonyl and lower alkyl-CX)-; thienyl; halothienylj 
furanyl; lower alkyl substituted furanyl; pyridinyl; pyrazinyl; 
thia^olyl and imldazolyl optionally substituted with lower alkyl; and 
wherein Ar^ is a member selected from the group consisting of phenyl 
being optionally substituted with up to three s\abstituents each 
independently selected from the group consisting of halo, hydroxy, 
nitro, cyano, trif luoromethyl, lower alkyl, lower alkyloxy, lower 
alkylthio, mercapto, amino, mono- and di( lower alkyDamino, carboxyl, 
lower al3cyloxycarbonyl and (lower alkyl) -CO. 

As used in the foregoing definitions the term halo is generic 
to fluoro, chloro, bromo and iodo; the term "lower alkyl" is meant 
to include straight- and branched-chain saturated hydrocarbon radicals 
having from 1 to 6 carbon atoms such as, for example, methyl , ethyl, 
1-methylethyl, 1,1-dimethylethyl, propyl, 2-methylpropyl, butyl. 
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pmntyl, hmxyl and the like; "alJ^l" is meant t include lower aUcyl 
radicals, as defined hereinabove, and the higher homologs thereof 
having from 7 to 10 carbon atoms; the term "cycloalkyl" is generic 
to cyclppro^l, cyclobutyl, cyclppentyl and cyclohexyl; "lowr 

5 alkenyl" is meant to include straight- or branched-chain hydrocarbon 
radicals containing one double bond, and having from 2 to 6 carbon 
atoms such as, for exaxsple, ethenyl, 2-propeny 1 , 2-butenyl, 3-pentenyl 
and 3-hexenyl, and the like; and "lower alkanediyl" is meant to 
include bivalent straight- or branched-chain alkanediyl radicals 

10 having from 1 to 6 carbon atoois. 

Some of the compoundfi of formula (I) may contain in their structure 
a keto-enol tautooieric system or a vinylog system thereof and 
consequently these coo^unds may be present in their keto form as well 
15 as their enol form. 

Preferred coo^>ound8 %d.thin the invention are those wherein: 

i) !■ is a radical of formula (b-1), wherein Y is MH, X is O 

and W is hydrogen; or L is a radical of formula (b-1) wherein 
Z is S, MH or MCM, 7 is MH and W is 1-piperidinyl , 
20 1-pyrrolidlnyl, 4-morpholinyl, or a radical of formula 

(c-l-c), %rherein is MR® and is amino, 

nitro or lower alkyl, optionally substituted with one hydroxy, 
lower alkyloxy, 1-piperidinyl, 1-pyrrolidinyl, 4-mozpholinyl 
or phenyl radical, or with two lower alkyloxy radicals; or 
25 X* is a radical of formula (b-1), wherein X is S, MH or NCN, 7 

is NH and W is lower alkyloxy or lower alkylthio; or wherein L 
is a radical of formula (b-1) wherein W is a radical of 
formula (c-l-a) or (c-l-b); 

ii) It is a radical of formula (b-2) wherein n is 1, X is O or S 

1 8 

30 and W is a radical of formula (c-l-c), wherein Z is NR 

and is lower aDcyl; 

iii) Ii is a radical of formula (b-3), wherein X is O, V is NH, X^ 
is O, y* is MR^^ and is lower alkyl; 

iv) I* is a radical of formula (b-4), wherein T is a radical of 

8 6 

35 formula (c-3-a), wherein X is O or S, Z is MR and R is 
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hydrogen or low^r mlkyli r wh«r«in T li m radical f formula 

a 7 
(c-3*b)# wharain R ia hydrogan and R la lowar alkyl; 

v) L la a radical of f rmula (b-5) wharaln Hat la a radical of 
for-ul. (C.4-.), wh.r,in k', R^^ .nd r" .r. hydrog-n, 

or wharaln Hat la a radical of formula (c-4*c)i or wharaln Hat 

la furan aubatltutad with lowar alkyl balng aubatltutad with 

hydroxy or with a radical of formula (c-4-d-1), wharaln Y ia 0 

14 

or 8, Z la NH or a direct bond and R la hydrogan; 

vi) L la a radical of formiala (b-6) wherein is O; 
vil) L la a radical of formula (b-7) wherein Ar^ is 

phenyl substituted with hydroxy or lower al3cyloxy? 



In order to almplify the structural representations of the 
congpounds of formula (I) and of certain precxiraors and intermediates 
^5 thereof, the 




20 represented by the symbol D. 

The compounds of formula (I) can generally be prepared by reacting 
an intermediate of formula (II) with a piperidine derivative of 
formula (III), following art-knovm alkylating procedures. 

25 1 2 

+ Q^-D ^ L- D (I) 

(II) (III) 

and ^ ere selected so that during the alkylation reaction a 
radical of formula L is formed. 

30Por exaiz5>le/ the compounds of fojnnula (I) can generally be prepared by 

2 

N-alkylating a piperidine of formula (III) wherein Q is hydrogen, 
said piperidine being represented by the formula (Ill-a), with a 
reagent of formula (II) wherein has the general formula L-G, 
(Il-a). 

35 



20 



25 



30 
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L-G + HH) H-alkylation 



reaction 

(Il-a) (Ill-a) 



In (Zl-'a) G represents an appropriate reactive leaving group such as, 
5 for example/ halo# e.g., chloro, brcmo or iodo, or a sulfonyloxy 

group, e.g. methylsulfonyloxy or 4-methylphenylsulfonyloxy. 

Additionally, the coc^ands of formula (1) wherein L is a radical 

of formula (b-1) or (b-3) wherein Y is Y^, or wherein L is a radical 

of formula {b-6) or {b-2), said ccospounds being represented by the 
10 formulae (I-a-1), respectively (I-a-2), (I-a-3) and (I-a-4) can be 

prepared by alkylating a piperidine. of formula (III-b-1), respectively 

(III-b-2) with a reagent of formula (II-b-1) respectively (Il-b-2), 

(II-b-3) and (II-b-4). 

X X' 
15 B 1 1 l| 1 

*^ W-C-G + HY -Alk-D ^ W-C-Y -Alk-D (I-a-1) 

(Il-b-1) (III-b-1) 



X^ X X^ ^ ^ X 

W^-B-Y* ^"^ -C-G^ + (llI-b-1) ^ W^-C-Y^-^~^-C-Y''^-Alk-D 

(II-b-2> (l-a-2) 



(lower alkenyl)-G + { III-b-1) (lower alkenyl)-Y^-Alk-D 

(II-b-3) (I-a-3) 

D 



X ^ X 

W-C-G + HN ^ ^ W-C-N ^ 

V(CH^)^ ^.(CH^)^ 




(II-b-4) (III-b-2) (I-a-4) 

G^ having the previously defined meaning of G and, where G^ is 

connected to ^C«X it may also represent a lower alkyloxy, a lower 
2 2 

alkylthio, an Ar -oxy, an Ar -thio, a lower alky Icar bony loxy, or 



35 



1 0151824 

a lower alkyloxycarbonylcsxy group, and wh re G ia c nnected t 

^-N-R^*, It may also be -N( lower alkyDNO, 

The conqpounda of formula (I-a-l), (l-a-2), (l-a-3), and the 

cos3^tind8 of formula (I), wherein L is a radical of formula (h*5) , 

5 wherein Het is a radical of formula (c-4-a), {c-4-b) or (c-4-c), said 

Het being represented by Het' and said compounds being represented by 

the formula (l-a-5), may also be prepared by alkylating a piper idine 

2 

of formula (III)/ wherein Q is a radical of formula •Alk-G, said 
piperidine being represented by the formula (III-c), with a reagent of 
10 formula (lI-c-1), respectively (III-c-2), (II-c-3> and (II-c-4). 



X 

W-H-Y-^H + G-Alk-D ^ (I-a-l) 



15 



20 



(II-C-1) (III-c) 



X* X 



li 

(II-C-2) 



(lower alkenyl)-Y^-H + (IIl-c) ^ (l-a-3) 

(Il-c-3) 

Het'H + (III-c) ^ Het*-Alk-D 

25 (II-c-4) (I-a-5) 

The coo5>ounds of formula (I-a-l) or (I-a-4), wherein W is 
W^--2^-, saidr coiBpeunds being represented by the formula (I-a-l-a), 
respectively {I-a-4-a)/ may also be prepared by reacting a reagent of 
30 formula (Il-d) with an intermediate of formula (III-b-1) respectively 
(III-b-2) in the presence of an appropriate generating agent such 

as, for example, urea, thiourea, 1, 1' -car bony Ibis [IH-imidazole] , lower 
alkylcarbonohalidate, carbonyl chloride, thiocarbonyl chloride and the 
like. 



35 
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(IIl-b-1) (I-«-X-a) 



W^-Z^ + or + ^C»X 

(Il-d) (III-b-2) 9eneratlng 

agent 



or 



(I-a-4-a) 

10 

alkylation reactions are conveniently conducted in an inert 
organic solvent such as, for exai^le, an aromatic hydrocarbon, e.g., 
benzene, aethylbenzene, dimethylbenzene, and the like; a lover 
al)canol, e.g., methanol, ethanol, 1-butanol and the like; a ketone, 

^5 «*g. / 2-prppanone, 4-methyl-2-pentanone and the like; an ether, e.g., 
l,4->dioxa»e, l,l*-oxybi8ethane, tetrahydrof uram and the like; 
N,N-diaiethylfonnamide (DHP); N,N-diaethylacetaxnide (DMA); nitro- 
benzene; l«»ethyl-2-pyrrolidinone; and the like. The addition of an 
appropriate base such as, for exao^le, an alkali metal carbonate or 

20 '^^oqen carbonate, sodium hydride or an organic base such as, for 

exaa^le, M,N;-diethylethanamine or N;-(l-«methylethyl)-2-prcpanamine may 
be utilized to pick up the acid which is liberated during the course 
of the reaction. In seme circumstances the addition of an iodide salt, 
preferably an alkali metal iodide, is appropriate. Somewhat elevated 

25 tengperatures may enhance the rate of the reaction. 

The coopounds of formula (I) can also be prepared by the cyclode* 
sulf urization reaction of an appropriate thioixrea derivative of formula 



30 L-N ' )-n4:-NH-C7=— C-KH-R^ (IV) 



35 
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Said cyclodasulf xirization reaction may ba carried out by the reaction 
of (IV) %#ith an appropriate alkyl halide^ preferably iodomethane in an 
appropriate reaction-inert organic solvent, a.g.f a lower alkanol such 
as methanol, ethanol, 2-prppanol and the like. Otherwise, the cyclode- 
sulfurization reaction may be carried out by the reaction of (ZV) with 
an appropriate metal oxide or salt in an appropriate solvent according 
to art-known procedures. For example, the coo^ounds of formula (Z) can 
easily be prepared by the reaction of (IV) with an appropriate Hg(II) 
or Pb(II) oxide or salt, such as, for example HgO, HgCl^, HgCOAc)^/ 
PbO or PbCOAc)^. In certain instances it may be appropriate to 
supplement the reaction mixture with a small amount of sulfur. Even so 
methanediimines / especially N^,N^' -me thanete tray Ibis [eye lohexanamine] 
may be used as cyclodesulf urizing agents. 

The compounds of formula (I), wherein L is a radical of formula 
(b-1), wherein Y is NH and X ia O or S, said X being represented by 
X*^, and wherein W is a radical of formula (c-l-c), said compounds 
being represented by the formula (I-b-1), can generally be prepared by 
reacting an isocyanate or isothlocyanate of formula (VI) with a 
reagent of formula (V): 

W^-Z^-H + X^-ON-Alk-D ^ W^-Z^-I-NH-Alk-D 

(V) (VI) (I-b-1) 

The con^KDunds of formula (X) , wherein L is a radical of formula 
(b-1), wherein Y is other than a direct bond, said Y being Y^, X is 
X , and wherein W is a radical of formula (c-l-c), wherein is 
NH, said ccxapounds being represented by the formula (I-b-*2), or the 
coc^iands of formula (I), wherein L is a radical of formula lh^2) , 
wherein X is X^, and wherein W is a radical of formula (c-l-c), 
wherein Z^ is NH, said compounds being represented by the formula 
(I-b-3), can be prepared by reacting an isocyanate or isothiocyanate 
of formula (VII) with an intermediate of formula (III*-b-l), 
respectively ( III-b-2 ) . 



-12- 
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W^-M-OX^ + HY^-AlJc-D ^ W^-NH-C-Y^-Alk-D 

(VII) (Ill-b-1) {I-b-2) 



(VII) 



^ n 2 n 

(III-b-2) (I-b-3} 

The reaction of (V) with (VI), of (VII) with (III-b-1) or (III-b-2) 
is generally conducted in a suitable reaction^inert solvent, such as, 
for exan^le, an ether, e.g., tetrahydrof uran and the like. Elevated 



teoE^eratures may be suitable to enhance the rate of the reaction. When 
^5 is i^drogen, the reaction is conducted in aqueous medium 

containing an appropriate acid, such as, for exai!^>le, acetic acid. 

Hhe cooipotinds of fomnila (I) wherein L is a radical of formiola 
(b-1), wherein Y is and X is and wherein W is other than a 
radical of formula (c-l-c), said W being represented by W^, and said 
20 coe^>ounds being represented by the formula (I— c— 1), and the ccxx^>ounds 
of formula (I), wherein L is a radical of formula (b-2), wherein X is 

and W is W^, said coa^unds being represented by the formula 
(I-c-2), may be prepared by reacting an intermediate of formula 
(III-b-1) respectively (III-b-2) with a reagent of formula (VIII). 
25 ,1 ,1 

W^-<I-(W + (III-b-1) ^ W^-H-y^-AlJc-D 

(VIII) (I-c-1) 



30 



X^ 



(VIII) + (III-b-2) 




\ (CH ) 

^ 2'n 



(I-c-2) 



35 
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Thm reaction of (Ill-b-l) or (IIl-b-2) with (VIII) may generally be 
conductodl following art-known esterif ication- or amidation reaction 
procedures. For example r the carboxylic acid may be converted into a 
reactive derivative, e.g^^ an anhydride or a carboxylic acid halide^ 
which eubeequently, ie reacted with (m-b-l) or (lXl-b-2); or by 
reacting (lII-b-1) or (IIl-b-2) and {VIII ) with a suitable reagent 
capable of forming amides or esters, e.g., dicyclohexylcarbodiimide, 
a-chloro-l-methylpyrldinlum iodide and the like. Said reactions are 
most conveniently conducted in a suitable solvent such as, for 
exaii5)le, an ether, e.g. tetrahydrofuran, a halogenated hydrocarbon, 
e.g. dichloromethane , trichloromethane or a polar aprotic solvent, 
e.g. ^f^-dimethylformamlde. The addition of a base, e.g. N,N-diethyl- 
ethanamine may be appropriate. 

The coopounds of formula (I) wherein L is a radical of formula 
15 (b-1), (b-3), (b-4), {b-5>, (b-€) or {b-7), said compounds being 

represented by the formula (I-d), may also be prepared by reacting an 
appropriate alkenylene of formula (IX) with a piperidine of formula 
(Zll-iL) by stirring and, if desired, heating the reactants together. 

20 L-^-lower alkenediyl-H + (Ill-a) ^ L^-Alk-D (I-d) 

(IX) 

is selected so, that it forms, combined with -Alk-, a radical of 
25 formula (b-1), (b-3), (b-4), (b-5), (b-€) or (b-7). 

The con^Hsunds of formula (I), wherein L is a radical of formula 
(b-5), wherein Alk is -CH^-, wherein Het is a substituted 2-furanyl 
radical, said cco^unds being represented by the formula (I-e), can be 
prepared by reacting a substituted furan of formula (X) with an 
intermediate of formula (Ill-a) in the presence of formaldehyde or a 
polymeric form thereof in a suitable solvent. 



30 
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18 

vherein R is a previously described substituent of said furan ring. 

18 

The eos^unds of formula (I^), wherein R is a radical f 
formula (e*4-d-'l), wh rein T is Y^, said coo^unda being represented 

by the fonala (I^e-D^ or the cos^unds of fomula (I-e)# wherein 

18 1 
R is a radical of formula (c-4-d-l) wherein Z is Z , said 

conpounds being represented by the formula (Z«e-2), can be prepared by 

reacting an intemiediate of formula (X-a), (X-b) , (X-c) or (X-d) with 

a reagent of formula (Xl-a), (XI-*b), (XI-c) or (XI<-d)i in order to 

fti«Tlify the structural representation of the coa^ounds of formula 

0 (I-c-1) and (I-e-2) and the intermediates of formula (X-a), (X-b)^ 

(X-c) and (X-d), the 




-dowier alkyl) tj— -|t— Alk-D radical will further be 



5 1 
represented by the symbol 



(Xl-a) CX-a) (I-e-1) 



to 




(XE-b) (X-b) 
25 G + HZ^-C H_ -Y-D^ ^ JZ^-C H, -Y-D^ 



(XI-c) (X-c) (I-e-2) 



2s 



^Z^H + G-C -Y-D^ ^ {I-e-2) 

30 s 2s ^ 



r" 



-41 



(Xl-d) (X-d) 
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The ccopounds of formula (I), wherein L is a radical of formula 
(b-3), wherein Y* is other than a direct bond, said Y* being 
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raprasant d by Y^*^/ and said compounds by the formula (Z-f-l)# r 
wharaln L is a radical f formula (b-4) wharain T is a radical f 
formula (c-3'*a) r (c-3*b), said cooqpounds baing raprasantad by tha 
formula (I-f-2>, raspactivaly (l-f-3)/ can ba praparad by reacting an 
intarmadiata of formula (Xll-a), raspactivaly (Xll-b) and (XII-c)# 
with a raagent of formula (XllX-a), raspactivaly (XZII-b) and (XZII*c): 




(XIII-c) (Xll-c) {I-f-3) 



Tha reaction of -the compounds of formulae (XI) with the compounds of 
formulae (X), and those of formulae (XIII) with those of formulae (XIZ) 
is conveniently conducted following the same procedures as described 
hereinabove for the synthesis from (I) starting from (II) and (III). 

Tha coo^unds of formula (I)# wherein L is a radical of formula 
(b-3), wherein X^ is O or said X* being X** ^ and wherein 
Y* is y*"^, and wherein is a radical of formula (c-2-a), 
wherein is KH, said conpounds being represented by the formula 
(I-g-l)# and the cc^npounds of formula (I), wherein L is a radical of 
formula (b-4)r wherein T is a radical of formula (c-3-a), wherein X is 
X^ and Z is NH, said compounds being represented by the formula 
(I-g-2), can be prepared by reacting a reagent of formula (XlV-a) 
respectively (XlV-b) with an intermediate of formula (Xll-a) 
respectively (Xll-b), 
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(XlV-a) 



(Xll-a) 





•Alk-D 



(XlV^b) 



(Xll-b) 



(I-g-2) 



The reaction of the con^KJunds of formula (XIV) with those of 
formula (XII) can conveniently be conducted following the same 
procedures as described hereinabove for the reaction of (V) with (VI), 
and (VII) with (III-b-1) or (III-b-2). 

The coa$>ound6 of formula (I) can also be converted into each other 
following art-)cnown procedures of functional grouptransf ormation* Some 
exasples will be cited hereinafter. 

The confounds of formula (I) having a nitro substituent can be 
converted into their corresponding amines by stirring and, if desired, 
heat^ing the starting ni'tro-compounds in a hydrogen-containing medium 
in the presence of a suitable amotmt of an appropriate catalyst such 
as, for example, pla^inum-on-charcoal , palladium-on-charcoal, 
Raney-nickel and the like catalysts. Suitable solvents are, for 
example, alcohols, e.g., methanol, ethanol and the like. 

Halo a^oms substi-tuted on aryl groups may be replaced by hydrogen 
following art-known bydrogenolysis procedures, i.e. by stirring and, 
if desired, heating the starting cooq^unds in a suitable solvent under 
hydrogen a'bnosphere in the presence of an appropriate catalyst, e.g., 
palladiom^n-charcoal and the like catalysts. Said halo atoms may also 
be replaced by a lower al)cyloxy or a lower alkylthio substituent by 
reacting the starting halo-coo5)ound with an appropriate alcohol or 
thioalcohol or, preferably, an alkali- or earth alkaline metal salt or 
an appropriate alcohol or thioalcohol in a suitable solvent. 
Said lower alkyloxy or al)cylthio stibstituents may be converted into 
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alcohol or thiol groups by hydrolysing the starting lower alkyloxy or 

alkylthio conqpounds in an acidic aqueous medium such as, for example, 

an aqueous hydrogen halide solution. 

The coB5>ounds of formula (I), containing a or group of 

5 formula NH can be converted into compounds of formula (I) wherein Y, 

Y^ or Y^ is NR^^, R^^ being other than hydrogen/ by reacting 

the starting amine with an appropriate N-alkylating or N-acylating 

2 

agent such as, for exanqple, a lower alkyl or Ar -lower alkyl 
halogenide, e.g. bromomethane , iodoethane, (chloromethyl) benzene and 
10 the like; or a carboxylic acid or a derivative thereof, e.g. an acid 
halide, an acid anhydride and the like. 

1 2 

The compounds of f cannula (I), containing a Y, Y or Y group of 
16 16 

formula NR , wherein R is the previously described radical of 

formula -C(-X)-R'^^, wherein X is O or S and R^'^ is lower alkyl- 
2 

15 amino, or Ar lower alkylamino can be prepared by reacting the 
starting amine with an appropriate isocyanate or isothiocyanate • 
• The compounds of formula (X) wherein L is a radical of formula 

(lower alkyl-O^-CH-CH^'^-^rNH"^^" ^ converted into compounds 

N-CN 

20 of formula (1) wherein L is a radical of formula 



^-Alk- by reacting the former c^opounds with an 
appropriate acid in the presence of a suitable solvent, e.g. water. 

25 



In all of the foregoing and in the following preparations, the 
reaction products may be isolated from the reaction mixture and, if 
necessary, further purified according to methodologies generally known 
in the art. 

The conqpounds of formula (I) have basic properties and, 
consequently, they may be converted to their therapeutically active 
non-toxic acid addition salt forms by treatment with appropriate 
acids, such as, for example, inorganic acids, such as hydrohalic acid, 
e.g. hydrochloric, hydrobromic and the like, and sulfuric acid, nitric 

35 
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acid, phosphoric acid and the like; or organic acidS/ such as, for 
exaiqple, acetic, propanoic; hydroxyacetic, 2 -hydroxy-propanoic, 2-oxo- 
propanoic, ethanedioic, prppanedioic* butanedioic, (2) -2-butenedioic, 
(E)-2-b\itenedioic, 2 -hydroxy butanedioic, 2, 3-dihydroxy butanedioic, 
5 2-hydroxy-l, 2, 3-propanetricarboxylic , methanesulf onic, ethanesulf onic, 
benzenesulf onic, 4-i&ethylbenzenesulf onic, cyclohexane sulfamic, 
2-hydroxyben2oic, 4-aiaino-2-hydroxy benzoic and the like acids. 
Conversely the salt form can be conveirted by treatment with alkali 
into the free base form. 



A number of intermediates and starting materials in the foregoing 
preparations are Known ccoipounds which may be prepared according to 
art— jcnown aiethodologies of preparing said or simi~lar coD^>ounds. A 
number of such preparation methods will be described hereinafter in 
15 more detail. 

The intermediates of formula (Ill-a) can conveniently be 
prepared starting from a thiourea derivative of formula 



wherein P Is an appropriate protective group such as, toT example, 

2 2 
lo%#er alkyloxycarbonylr Ar -CH^-O-CO-, Ar -CH^- and the 

like, by a cyclodesulfurlzatlon reaction following the same 

procedure as described hereinabove for the preparation of (I) 

starting frcm (JV) and, subsequently eliminating the protective group 

P In the thus obtained intermediate of formula 



10 



R 



20 




30 




The elimination of the protective group P In (XVI) may generally be 
35 carried out following art-known procedures such as, for example, by 
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hydrolysia in alkallna or acidic aqueous medium. 

The Intennedl^tes of formula (IlI-b-1) and (III-c) may be 
derived from the corresponding intermediates of formula (Ill-a) by 
reacting the latter %d.th a suitable reagent following art-known 

5 N-alkylatlng procedures. 

For example, intermediates of formula (lIl-b-1) wherein HY^-Alk- 
represents a radical of formula HjN-CHj-Alk'-, (Ili-b-l-a), can 
also be prepared by reacting an intermediate of formula (Ill-a) with a 
nitrile of formula (XVII) following art-known N-alkylatlng procedures 

10 and subsequently converting the thus obtained nitrile (XVIIl) into the 
corresponding amine (lll-b-l-a) following art-known nitrile to amine 
reducing procedures, e.g., by catalytlcally hydrogenating procedures 
and the like. 



15 

(Ill-a) + NC-Alk'-G W-alkylation i,C-Alk'-D 

reaction'^ 

IXVXI) (XVlII) 

nitrile to amine 

^ H N-CH.-Alk«-D (Ill-b-l-a) 

reduction reaction^ ^ 



In (XVII), (XVIII) and (Ill-b-l-a) Alk' has the same meaning as Alk 
2^ provided that one methylene function is missing. 

The intermediates of formula (III-b-1) wherein HY^-Alk* 
represents a radical of formula HY^-CH^-CH^-, (Ill-b-l-b), may 
also be prepared by the reaction of (Ill-a) with a reagent of formula 
(XIX) by stirring and, if desired, heating the reactants together 
in a suitable solvent. 



CH^ + (Ill-a) ^ HY^-CH^-CH^-D 



(XIX) (Ill-b-l-b) 



35 
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The interaadlates of formula (lll-b-l) may be conv r^ed Into an 
Intermediate of fomula (III-c) by converting the functi n HY^ int 
an appropriate leaving group, e.g., wh re is O, said inter** 
mediates being represented by the formula (1-b-^l-c) by converting a 
5 hydroxy fuzsction into a chloro atom, with thionyl chloride, phosphoryl 
chloride and the like. 



f% conversion of -OH into , 
HO-Alk-D ^( III-c) 

leaving group 

(Hl-b-l-c) 

The intermediates of formula (Ill-b-l-a) may also be derived from 
an appropriate corresponding carbonyl-oxidated form by reacting said 
carbonyl-oxidated form %d.th hydroxy lamine and reducing the thus 
obtained oxime following art-known methods, e.g., catalytic 
hydrogenation and the like reducing methods. 



The intermediates of formula (Ill-b-l) or (III-b-2) may also be 
prepared by reacting a reagent containing both a protected or NH 
f un c t ion and a carbonyl function, by reacting said reagent with 

2^ (III -a) and reducing the thus obtained intermediate follo%d.ng 
art-known procedures, e.g. catalytic hydrogenation and the like, 
followed by an elimination reaction of the group protecting Y • 
For example, the intermediates of formula (III-b-2), urtierein D is 
substituted by a 4-^iperidinYl radical, said conpounds being 

2^ represented by the formula (III-b-2-a), can be prepared by reacting a 
reagent of formula (XZ) with (Ill-a) followed by an appropriate 
reduction, and subsequently eliminating the protective group P as 
described hereinabove s 



^ + <III-a) ^ P-N^^ 

■o 



(XXI) 

removal of 



HN- Vd (III-b-2-a) 
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The IntarMdlatttS of formula (V2) can convaniently ba preparad by 
• convartlng tha amino gro^xp in tha eon^ounda of formula (Ill-b-l-a) 
Into an laocyanato or laothiocyanato group following art-Jcno%m 
procaduraa, f r axasypla, by raacting aaid amin group with CS^ 
S in tha prmmmncm of athyl carbonochloridata and tha lika. 

Tha intarmadiataa of formula (X-a) can ba convartad into 
intarmadiataa of formula (X-b) by « auitabla eonvaraion of tha V^H 
groiq? into a laaving group; tha intarmadiataa of formula (X-c) wharain 
y ia othar than a diract bond, aaid Y being Y^, can also be prepared 
10 by alkylating (X-a) with an appropriate reagent; the intermediates of 
formula (X-c) can be converted into those of formula (X-d) by a 
aui table conversion of the 2^H group into a leaving group. 

The intermediates of formula (Xll-a), wherein Y is other then a 
direct bond, can be prepared by alkylating an intermediate of formula 
15 (III-b-1) with an appropriate aromatic reagent; the intermediates of 
formula (Xll-b) and (XII-c) can be prepared following art-known 
procedures as described in, for example, U.S. Patent No. 4,219,559. 

^ mie intermediates of formula (XV) and those of formula (XV) wherein 
R is hydrogen, (XV-a), may be prepared by reacting a piperidine of 
20 formula (XXII-a) or (XXII-b) with an aromatic reagent of formula 
(XXIII-a) or (XXIlI-b). 
R 

P-N ' VnH + s-ON-C— — C-NH-R^ ^ (XV) 



25 



(XXII-a) (XXIII-a) 



30 



P-N Vn-OS + H N-C— — -Sf-NH-R^ ^ (XV-a) 

(XXII-b) (XXIII-b) 

During one of the reactions the intermediates wherein R^ and/or 
and/or R® and/or R^^ and/or R^^ is hydrogen may be 
converted into the corresponding intermediates wherein R^ and/or 
35 R^ and/or R® and/or b}^ and/or R^^ is other than hydrogen 
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following art-known H-alkylating, K-acylatlng r raduetiva 

H-alky lading proceduraa. 

Fron fornula (Z) it ia avidant that the cocq^nnda of this 

invention may hava aavaral aaynoetric carbon atona in thair atructure. 
5 Bach of these chiral centers oiay be present in a R- and a 

S-conf iguration/ this and S-notation being in correspondence 

with the rules described by J. Org. Chem. 21 <^>' 2849-2867 (1970). 
Pure stereochemically isptoeric forms of the cco^unds of formula 

(Z) may be obtained by the application of art-known procedures. 
10 Diastereoisomers may be separated by physical separation methods such 

as selective crystallization and chromatographic techniques, e.g., 

counter current distribution, and enantiomers may be separated from 

each other by the selective crystallization of their diastereomeric 

salts with optically active acids. 
15 Pure stereochemically isomeric forms may also be derived from 

the corresponding pure stereochemically isooieric forms of the 

appropriate starting materials, provided that the reaction occurs 

stereo^pecif ically . 

Zt ia evident that the cis and trans diastereomeric racemates may 
20 be further resolved into their optical isoofters, cis{+), cis(-), 

trans(+) and tran8(-) by the application of methodologies Icnown to 

those skilled in the art. 

Stereochemically isomeric forms of the con^xDunds of formula (I) are 

natturally Intended to be embraced within the scope of the invention. 
25 The cooqpounds of formula (I) have histamine antagonistic properties 

and some of the coo^unds of formula (Z) have also serotonin- 
antagonistic properties. 

The useful antihistauainic properties of the coc^KDunds of 

formula (Z) are demonstrated in the following test procedure. 



35 
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Protactlon of rats from contpound 48/80-indueed lethality. 

Coinpoand 48/80, a mixtiire of oligomers obtained by condensation of 

5 4-methoxy-N-methylbenzeneethanamine and formaldehyde has been 

described as a potent histamine releasing agent (Int. Arch. Allergy, 
13^, 336 (1958)). The protection from con5)ound 48/80-lnduced lethal 
circulatory collapse appears to be a simple way of evaluating 
quantitatively the antihistaminic activity of test compounds. Male 

10 rats of an inbred Wistar strain, weighing 240-260 g were used in the 
experiment. After overnight starvation the rats were transferred to 
conditioned laboratories (temp. - 21+1 ^'C, relative humidity « 65+5%). 
The rats were treated subcutaneously or orally %d.th a test compound 
or with the solvent (NaCl solution, 0.9%). One hour after treatment 

15 there was injected intravenously compound 48/80, freshly dissolved 
In water, at a dose of 0*5 mg/kg (0.2 ml/100 g of body weight). In 
control experiments, wherein 250 solvent-treated animals were 
Injected with the standard dose of coo^ound 48/80, not more than 
2.8% of the animals survived after 4 hours. Survival after 4 hours is 

20 therefore considered to be a safe criterion of a protective 
effect of drug administration. 

The ED^Q-valiaes of the con5)ounds of formula (I) are listed in 
table 1. Said ED^^-values are the values in mg/kg body weight at 
which the tested con5>ounds protect 50% of the tested animals against 

25 con5>ound 48/80-induced lethality. 

The compounds listed in table 1 are not given for the purpose of 
limiting the invention thereto but only to exemplify the useful pharma- 
cological activities of all the compounds within the scope of formula (I). 



35 
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In view of their antihistaminic properties # the con^unds of 
formula (X) and their acid-addition salts are very useful in the 
treatment of allergic diseases such as# for example, allergic 
rhinitis, allergic conjunctivities, chronic urticaria, allergic astma 
5 and the like. 

In view of their useful antihistaminic properties, the sTib ject 
conpounds nay be formulated into various pharmaceutical forms for 
administration purposes. 

To prepare the pharmaceutical coxopositions of this invention, an 

10 effective amount of the particular compound, in base or acid- 
addition salt form, as the active ingredient is combined in intimate 
admixtvire with a pharmaceutically acceptable carrier, which carrier 
may take a wide variety of forms depending on the form of preparation 
desired for administration, 

15 These phaxrmaceutical compositions are desirably in unitary dosage form 
suitable, preferably, for administration orally, rectally or by 
parenteral injection. For example, in preparing the compositions in 
oral dosage form, any of the us\ial pharmaceutical media may be 
es^loyed, such as, for example, water, glycols, oils, alcohols and 

20 the like in the case of oral liquid preparations such as suspensions, 
syrups, elixirs and solutions: or solid carriers such as starches, 
sugars, kaolin, lubricants, binders, disintegrating agents and the 
like in the case of powders, pills, capsules and tablets. 
Because of their ease in administration, tablets and capsules 

25 r^resent the most advantageous oral dosage unit form, in which case 
solid pharmaceutical carriers are obviously employed. For parenteral 
coji5>ositlons, the carrier will usiaally caaprise sterile water, at 
least in large part, though other ingredients, for exaii5)le, to aid 
solubility, may be included. Injectable solutions, for example, may 

30 be prepared in which the carrier comprises saline solution, glucose 
solution or a mixture of saline and glucose solution. Injectable 
suspensions may also be prepared in which case appropriate liquid 
carriers, suspending agents and the like may be es^loyed. 
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Acid addition salts of (I) due to thsir increased water solubility 
over the corresponding base form, are obviously more suitable in the 
preparati n of aqueous ccoipositions. 

5 It is especially advantageous to formulate the aforementioned 

pharmaceutical coo^>osition8 in dosage unit form for ease of 
administration and uniformity of dosage. Dosage unit form as used in 
the specification and claims herein refers to physically discrete 
units suitable as unitary dosages, each unit containing a 

10 predetermined quantity of active ingredient calculated to produce 
the desired therapeutic effect in association with the required 
pharBiaceutical carrier. Exanples of such dosage unit fonos are tablets 
(including scored or coated tablets), capsules, pills, powder packets, 
wafers, injectiable solutions or sixspensions , teaspoonf uls, tablespoon- 

15 fuls and the like, and segregated multiples thereof. 

The present invention is also related with a method of treating 
allergic diseases in warm-blooded animals suffering from said allergic 
diseases by administering an effective anti-allergic amount of a 
20 cos^und of formula (X) or a pharmaceutically acceptable acid addition 
salt thereof. 



Suitable doses administered daily to subjects are varying from 
0.1 to 100 mg, more preferably from 1 to 50 mg. 

25 

The following exaniples are intented to illustrate and not to 
limit the scope of the present invention. Unless otherwise stated 
all parts therein are by weight. 

30 EXAMPUSS 
A. Preparation of Intermediates: 
Exan^le 1 

A mixture of 90 parts of A-chloro-S-nitr ©pyridine, 71 parts of 
4-f luorobenzenemethanamine, 63 parts of sodium carbonate and 900 parts 
35 of M^,M-dimethylacetamide was stirred for 1 hour at 50 ^'C. Water was 
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add d and th product was xtracted with 4-methyl-2-pantanona. Tha 
axtract was driad, filtarad and avaporatad. Tha rasidua waa 

cryatalliB d from acatonltrila. Tha product was filtarad off and 
driad, yielding 106 parta (75%) of N-I(4-f luorophanyl)mathyl]-3-nitro- 
5 4-pyrldinamina; mp. 136. 8 'C ( intarmadiate 1). 

In a aifflilar manner there were also prepared: 
N -[ (4-f luorophenyl) methyl] -2, 3-pyridinediainine as a residue (2); 

N-[(4-fluorophenyl)methyl]-4-ni1:ro-3-pyridinaminer 1-oxide (3); 

2- nitro-N-(2-thlenylmethyl)benzenamine (4) ; 

10 li"(3-nitro)-2-pyridinyl)-2-pyridinemethanamine; mp, 113. 6'C (5); and 

3- nitro-N-(2-thienylmethyl)-2-pyridinamine; mp. lOO^C (6). 
Example 2 

To a stirred and cooled (O'C) solution of 8.7 parts of 
N-[(4-fluorophenyl)methyl]-4-nitro-3-pyridinamine, 1-oxide and 150 

15 parts of trlchloromethane was added drppwise a solution of 10.2 parts 
of phosphor trichloride in 75 parts of trichloromethane • Upon 
con^letilon, the mixture was allowed to reach room temperature and 
stirring was continued for 1 hour at reflux temperature ♦ The reaction 
mixture was cooled and the solvent was evaporated. The residue was 

20 sti^rred in trichloromethane. The product was filtered off and dried, 
yielding 9 peurts of N-[ (4-f luorophenyl)methyl]-4-nitro-3-pyridinamine 
mono hydrochloride ( 7 ) . 
Example 3 

A mixture of 11 parl:s of N- [ ( 4-f lubrophenyDmethyl] -4-nitro-3- 
25 pyridinamine monohydrochloride, 2 parts of a solution of thiophene in 
ethanol 4% and 240 parts of methanol satiarated with ammonia was 
hydrogenated at normal pressure and at room temperature with 3 parts 
of plat inum-on-char coal catalyst 5%. After the calculated amount of 
hydrogen was taken up, the whole was warmed and the catalyst was 
30 filtered off. It was washed with 2-methoxyethanol . The filtrate was 
evaporated and the residue was heated in acetonitrile. After stirring 
and cooling, the product was filtered off and dried, yielding 6.5 
parts (58%) of ( (4-f luorophenyl) methyl] -3, 4-pyridinediamine 
monohydrochloridei mp. 208. 9 (8). 
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In a simimar manner there were also prepared: 

N -(2-furanylmethyl)-2,3-pyridincdiamlne as a residue (9); 
4 

N C(4-fltiorophenyL)methyl]-3,4-pyridinediainine; n^. 163. 7*C (10). 

N^- ( 2-thieny Imethy 1 ) -1 , 2-benzenediainine ( 11 ) ; 
2 

5 N -(2-pyrldlnylmethyl)-2,3-pyrid±nedlamine; mp. 134. 9 (12); 
2 

N -(2-t:hienyliiie1:hyl)-2^3-pyridinediamlne; mp. 92.1*C (13). 
Exangle 4 

To a stirred and cooled mixture of 4 parts of sodium hydroxide in 
60 parts of water were added successively 7.9 parts of carbon 

10 disulfide and 17.2 parts of ethyl 4-amino-l*piperidinecarboxylate at a 
teo5)erature below 10 ^C. Stirring was continued for 30 minutes at this 
temperature. Then there were added dropwise 10.9 parts of ethyl 
carbdnochlofidate (exothermic reaction: temp, rises to about 35*C) . 
Upon coopletionr stirring- was continued for 2 hours at 60 •c. The 

15 reaction mixture was cooled and the product was extracted with 
methylbenzene. The extract was dried, filtered and evaporated, 
yielding 22 parts (100%) of ethyl 4-isothiocyanato-l-piperidine- 
carboxylate as a residue (14). 
Example S 

2Q A Bdjcture of 84.7 parts of ethyl 4-isothiocyanato-l- 

4 

piperidinecarboxylate, 86.8 parts of N -[ (4-fluor ©phenyl ) - 
methyl] -3, 4-pyridinediamine and 450 parts of tetrahydrofuran was 
stirred and refluxed for 3 hours. The reaction mixture ms evaporated 
and the residue was crystallized from acetonitrile, yielding 90 parts 

25 (52%) of ethyl 4-[ [ [ [4- [ [(4-f luorophenyl)methyl]aminol-3-pyridinyl] - 
amino] thloxomethyl] amino ]-l-piperldinecarboxy late; mp. 166*C (15). 

Following the same procedure and using equivalent amounts of the 
appropriate staxtlng materials, there were also prepared: 
ethyl 4- [ [ [ [2- 1 ( 2-f uranylmethyl) amino 1 phenyl] amino] thioxooethyl] - 

30 amino] -1-plperldlnecarboxylate as a residue(16)7 

ethyl 4-[ [ [3- [ [ (4-f luorophenyl)methyl)amino]-2-pyridinyl] amino] thioxo- 

methylamlno]-l-piperldlnecarboxylate as a residue (17); 

ethyl 4- t [ [ 2- [ ( 2-f ur any Imethy 1 ) amino ] -3-pyridlnyl ] aminothioxo- 
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methyl) amino] -l-piperidinecarboxylatemp. 132. 7"c (18) > 

athyl 4-[ ( t3-[ ({4-fluorophenyl)Bethyl)amino]-4-pyridinyl)aoinoth±oxo- 
methyl] amino) -l-piperid±nacarboxy late as a residue (19). 
ethyl 4- [ [ [ 2- ( ( 2-thleny laethy 1 ) amino ) phenyl ) aminothioxome thy 1 J - 
5 amino] -l-^iperidlnecarboxy late as a residue (20). 

ethyl 4- n [2- t ( 2-pyridinylinethyl ) amino ] -3-pyridinyl) aminothioxo- 
methyl] amino] -1-piperidinecar boxy late as a residue (21). 
•thyl 4- [ 1 1 2- ( ( 2-thienylmethyl)amlno] -3-pyridinyl ] aminothioxomethy 1 J - 
amino] -1-plperidinecarboxylate as a residue (22). 
10 Example 6 

A mixture of 74 parts of ethyl 4-t [ I2-((2-furanylmethyl)amino]- 
3-pyridinyl]amlnothioxomethyl]amino]-l-piperidinecarboxylate; 96 parts 
of mercury(II) oxide, 0.1 parts of sulfur and 800 parts of ethanol was 
stirred and refluxed for 3 hours. The reaction mixture was filtered 
IS over Hyflo and the filtrate was evaporated. The residue was 

crystallized from acetonitrile, yielding 52.5 parts (79%) of ethyl 
4- 1 [ 3-( 2-f uranylmethyl ) -3H-imlda2o [4 , 5-b]pyridin-2-yl J amino] -1- 
piperidinecarboxylatej mp. 149.2''C (23). 

In a similar manner there were also prepared: 

20 ethyl 4- I [l-( 2-f uranylmethyl )-lH-benzimida2ol-2-yl] amino) -1- 
piperidinecarboxylate; mp. 135. 8 'C (24); 

ethyl 4- [ fl-I (4-f luorophenyDmethyl] -IH-imidazo [4, 5-b)pyridin- 
2-yl)amino]-l-piperidinecarboxylate; mp. 212.5''C(25); 
ethyl 4- r ( 1- [ ( 4-f luorophenyl ) methyl ] -IH-imidazo [ 4 , 5-c ) pyridin- 
25 2-yl] amino] -1-piperidinecarboxy late dihydrochloride.monohydrate (26); 
ethyl 4- [ 1 3- 1 ( 4-f luorophenyl )methyl ] -3H-imidazo [ 4, 5-c ) pyridin-2-yl ] - 

amino] -1-piperidinecarboxy late dihydrochloride.monohydrate; mp. 168.6»C 
(27)1 

ethyl 4- 1 tl-( 2-thienylaethyl)-lH-benzimidazol-2-yl] amino] -1-piperidine- 
30 carboxylate; op. 142. 7«C (28); 

ethyl 4- r [3-( 2-pyridinylmethyl ) -3H-imidazo [4, 5-b]pyridin-2-yl] amino] -1- 
piperidinecarboxylate; s^. 141. 3 "C (29); and 

ethyl 4- [ [ 3- ( 2-thienylmethyl ) -SH-imidazo [4 , 5-b] pyridin-2-yll amino ] -1- 
PiP«ridinecarboxylate as a residue ( 30 ) . 

35 
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Exagg>le 7 

A mixture of 14.5 parts of ethyl 4-(lB*benzixaidazol<»2-ylaain )-!• 
plperidinecar boxy late, 13 parts of 2-(chloromethyl)pyra2ine, 10.5 
parts of soditim carbonate and 135 parts of N^rN^dinethylformamide was 

5 stirred and heated for 3 hours at 50 *C. The whole was further stirred 
overnight at 70*C, The reaction mixture was cooled and poured onto 
water. The product was extracted with 4inethyl-2-pentanone- The 
extract was dried, filtered and evaporated « The residue was purified 
by column chromatography over silica gel using a mixture of trichloro- 

10 methane and methanol (95:5 by volume) as eluent. *Hie pure fractions 
were collected and the eluent %«fas evaporated. The residue was 
converted into the hydrobromide salt in 2-propanone. The salt was 
filtered off and dried, yielding 8, 7 parts (32%) of ethyl 4-t[l-(2- 
pyrazinylmethyl) *»lBHben2i3Eaidazol«2"»yll amino] -1-piperidinecar boxy late 

15 dihydrobromide. monohydrate; np. 178.5-179.3*C (31). 
In a similar manner there were also prepared: 
ethyl 4-[ [l-(4-thiazoly lmetl^l)*U;-benzimida2ol-2-yl] amino ] *1- 
piperidinecarboxylate; oqp. 156. 2 *C (32); 

ethyl 4- [ [ 1- ( 3-pyridinylmethyl ) -U-benzimidazol«2^11 amino ] -1- 
20 piperidinecarboxy late ; np. 191*4*C (33); and 

ethyl 4- [ [1- 1 { 2-pyridinyl)methyll -lH;-benzimidazol-2-yl] amino] -1- 
piperidinecarboxy late; wp, 161. 5*C (34). 
Example S 

A mixture of 50 parts of ethyl 4- [ [ 3-( 2-f uranylaethyl) -SH-imidazo- 
25 t4,5-b]pyridin-2-yl] amino]-l-piperidinecarboxylate, 50 parts of 

potassium hydroxide, 400 parts of 2*propanol and 20 drops of water was 
stirred and refluxed for about 5 hours. The reaction mixture was 
evaporated and water was added to the residue. The product was 
extracted twice with 4-methyl-2-pentanone. The combined extracts were 
30 dried, filtered and evaporated. The solid residue was stirred in 

l,l*-oxybisethane. The product was filtered off and dried, yielding 34 
parts (85%) of 3-(2-furanylmethyl)-N-(4-piperidinyl)-3H-imidazo[4,5-bl- 
pyridin-2-amine; mp. 159. 0'C (35). 



35 



-35- 0151824 

In the similar manner there were also prepared: 

1- { 2-f urany Imethy 1 ) -N- ( 4-piperidiny 1 ) -ljJ-ben2imidazol-2-amine ; 
mp. 211.0*^0 (36); 

N-(4-pip€ridlnyI)-l-(2-thienylmethyl)-lH-ben2imidazol-2-amine (37) ; and 
5 N- ( 4-piper idiny 1 ) -3- ( 2-thieny Imethy 1 ) -3H-imida zo [ 4 , 5-b) py ridin-2-amine ; 
mp. 189. 6-193. 5*C (38). 
Example 9 

A mixture of 23.8 parts of ethyl 4-t I3-I(4-fluorophenyl)methyl]- 
3H-imidazo[4,5-c]pyridin-2-yllamino]-l•piperidine carboxylate and 275 
10 parts of a hydrobromic acid solution 48% in water was stirred 

overnight at 80 ^C. The reaction mixture was evaporated and the residue 

was crystallized from ethanol, yielding 14.7 parts (48%) of 

3- ( ( 4-f luoropheny 1 ) methyl ] -N- ( 4-piperidinyl ) -3H-imidazo [4, 5-c J pyridin- 

2- affllne dlhydrobromide monohydrate; mp. 291 .6^0 (39). 
15 In a similar manner there were also prepared: 

1- [ ( 4-fluorophenyl ) methyl ) -N-( 4-piperidinyl ) -IH-imidazo 14 , 5-b]pyridin- 

2- amlne dihydrobromide ; rap. + 300. 6 •c (40); 

1- t ( 4-fluorophenyl ) methyl ] -N" ( 4-piperidinyl ) -1^-imidazo [4, 5-c ] - 
pyridin-2-amine dihydrobromide; mp. 279. 4^*0 (41); 
20 N- ( 4-piperidinyl ) -1- ( 4-thla2oly Imethy 1 ) -lH-benzimidazol-2-amine 
dihydrobromide monohydrate; n^. 223. 5^C (42); 

N- ( 4-piperidinyl ) -1- ( 2-pyraziny Imethy 1 ) -lIJ-benzimidazol-2-amine 
trlhydrobrooiide ; ( 43 ) ; 

N-( 4-piperidinyl) -l-( 3-pyridinylmethyl )-lH-benzimidazol-2-amine 
25 trihydrobromide ; mp. >260*c (44); 

N- ( 4-piperidinyl ) -3- ( 2-pyridiny Imethy 1 ) -3H-imidazo [4 , 5-b J pyridin- 2-amine 
trihydrobromide; mp. 265. 5 (45); and 

N-( 4-piperidinyl) -1- ( ( 2-pyridiny 1 ) methyl ] -lH-benzimidazol-2-amine 

trihydrobromide; mp. 295. 9*C (46); 
30 Example 10 

A mixture of 8.62 parts of 2-chloroacetonitrile^ 37 parts of 
(ci8>trans)- l- [ ( 4-fluorophenyl )methyl ] -N- ( 3-methyl-4-piperidiny 1 ) -lli- 
benzimidazol-2-amine, 15.9 parts of sodium carbonate and 270 parts of 
Nrll-dimethylfomamide was stirred for 2 hours at 40 '^C. The reaction 
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mixture was poured onto water. The prodtict was extracted twice with 
4-tiiethyl-2-pentanone. Th combined organic layers were dried, filtered 
and evaporated. The residue was crystallized from l/l'-oxybisethane. 
The product was filtered off and dried, yielding 25.1 parts (57%) of 
5 (cis^-tran8)* 4" [ [1- [ (4-fluorophenyl) methyl ] -lH-benzimidazol-2-yl] amino] - 

3- methyl-l-piperidineacetonitrilei mp. 150. 1*C (47). 

In a similar manner there were also prepared: 

4- [ [1- [ ( 2-f ur any 1) methyl] -lH-benzimidazol-2-yl] amino] -1-piperidine- 
acetonitrile; n^. 194.4**C (48)7 and 

10 4- 1 [3- [ (4-fluorophenyl) methyl] -3H-imidazo [4^ 5-b]pyridin-2-yl] - 
amino] -1-piperidineacetonitrile; np. 183.7*'C (49). 
Example 11 

A mixture of 15 parts of 4^ t [3- [ (4^f luorophenyDmethyl] -3E- 
imida2o[4,5-b]pyridin-2-yl] amino] -1-piperidineacetonitrile and 400 

15 parts of methanol saturated with ammonia was hydrogenated at normal 
pressure and at: room ten^jerattore with 3 par^s of Raney-nickel 
catalyst. After the calculated amount of hydrogen was taken up, the 
catalyst was filtered off and the filtrate was evaporated. The residue 
was crystallized from a mixture of acetonitrile and 2,2"-oxybis- 

20 propane, yielding 10 parts (68%) of N- [l-(2-aminoethyl)-4- 
piperidinyll -3- ( ( 4-f luorophenyl )methyl] -3H-imidazo [4, 5-b]pyridin-2- 
amine; n^. 174.5''C (50). 

In a similar manner there were also prepared: 
N- [l-( 2-aminoethyl) -4-piperidinyll -1- ( 2-f uranylmethyl) -IH-benz- 

25 imidazol-2-amine; mp. 163.0**C (51); 

(ci3^-trans)- N- [l-{ 2-amlnoethyl) -3-methyl-4-piperidinyll -1-1(4- 
f laorophenyl)mathyl]-lH-benzimidazol-2-amine; n^. 132. 2^C (52). 
Example 12 

A mixture of 9 parts of oxirane, 3.24 parts of l-(4-f luorpphenyl- 
30 methyl )-N-(4-piperidinyl)-lH-benzimidazol-2-amine and 400 parts of 
methanol was stirred first overnight at room teo^erature and further 
for 4 hours at 50 ^C. The reaction mixture was evaporated. The residue 
was purified by column chromatography over silica gel using a mixture 
of trichloromethane and methanol, saturated with aumnonia, (95:5 by 
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voluma) as eluent* The pure fractions were collectied and the eluent 
was evaporated. The residue was crystallized from a mixture of 
4-methyl-2-pentanone and 2, 2 '-oxybispropane , yielding 15 parts of 
4-(l-(4-f luorophenylinethyl)-l^-benzimidazol-2-ylamino] -1- 
5 piperidineethanol; mp. 138 • 7 (53). 
gxeunple 13 

To 2 parts of a solution of 2 parts of thlophene in 40 parts of 
ethanol were added 15 parts of ethyl 4-oxa-'l*piperidinecarboxylate, 25 
parts of l-(4-f luorophenylmethyl)-N-( 4-piperidinyl)-lH-benzimidazol- 
10 2-amine/ and 200 parts of methemol. The whole was hydrogenated at 
normal pressure and at room tesqperature with 5 parts of platinum-on- 
charcoal catalyst 5%. After the calculated amount of hydrogen was 
taken up, the catalyst was filtered off and the filtrate was 
evaporated. The residue was purified by column chromatography over 
15 silica gel using a mixture of trichloromethane and methanol (90:10 by 
volume) as eluent. The pure fractions were collected and the eluent 
was evaporated* The residue was converted into the hydrochloride salt 
in 2-propanol and 2-propanone. The salt was filtered off and dried, 
yielding 13.6 parts of ethyl 4- [l-{ 4-f luorophe^ylmethyl)-lH;- 
20 benzimidazol-2-ylamino] [1,4 •-bipiperidine]-l'-carboxy late 
di hydrochloride. mo nohydr ate 7 mp» 260**C (54). 

Following the same procedure and using equivalent amounts of the 
appropriate starting materials, there was also prepared: 
1- { ( 4-f luorophenyl ) methyl 1 -N- [ 1 * - ( pheny Imethy 1 ) - [ 1 , 3 * -bipiperidin] - 
25 4-yl]-lH-ben2imidazol-2-amine; wp, 174.6'*C (55). 
Example 14 

A mixture of 21 parts of ethyl 4- [l-{ 4-f luoropheny Imethy 1) -IH- 
ben2imidazol-2-ylamino] [1,4* -bipiperidine]-l' -car boxy late and 450 
parts of hydrobromic acid solution 48% was stirred and refluxed for 16 

30 hours. The reaction mixture was evaporated. From the residue the free 
base was liberated in the conventional manner with sodium hydroxide in 
water and extracted with dichloromethane . The extract was dried, 
filtered and evaporated, yielding 8 parts (50%) of N- [l-(4-f luoro- 
pheny Imethy 1 ) -lH-benzimidazol-2-yl ] - [1 , 4 • -bipiperidine] -4-amine as a 

35 residue (56). 
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Exagqpl* 1 5 

A mixture of 11.3 part» of 1- 1 ( 4-fluoroph#nyl) methyl ) -N- 
[1 • • ( pheny Imethyl ) - [ 1 , 3 • -bipiper idin ] -4-y 1 ] -iH-benzinidazo 1-2 -amine 
and 200 parts of methanol was hydrogenated at normal pressure and at 

5 room ten^erature with 2 parts of palladium-on-charcoal catalyst 10%. 
After the calculated amount of hydrogen was taken up/ the catalyst was 
filtered off and the filtrate was evaporated. The residue was 
suspended in 2^ 2*-oxybispropane. The product was filtered off and 
driedr yielding 8.5 parts (91.5%) of N-{ [l/3'-bipiperidin] -4-yl)- 

10 1- [ (4-fluoropheny Imethyl] -IH-benzimidazol-a-amine ( 57) . 
Exangle 16 

To a stirred and hot (50*C) mixture of 4.1 parts of 2H-3,1- 
benzoxazine-2,4(l&}-dione arid 31 .5 parts of R,ll-dimethylf was 
added dropwise a solution of 9.4 parts of N;- [l-(2-aminoethyl)-4- 
15 piperidiny 1] -l- [ (4-f luorophenyl ) methyl ] -lH-benzimidazol-2-am±ne in 

31.5 parts of N/N;*dimethylformamide at 50*C. Upon conqpletion,- stirring 
was continued for 3 hours at 50 ^C. Water was added and the product was 
extracted with 4-methyl-2-pentanone. The extract was dried, filtered 
and evaporated. The residue was crystallized from acetonitrile, 
20 yielding 9.8 parts (80%) of 2-amino-N- [2- [4- [ [1- [{ 4-f luorophenyl) - 

methyl] -lH~benzimidazol-2-yll amino] -1-piperidinyl] ethyl] benzamide; x^. 
171.7*^0 (58). 

In a similar manner there was also prepared: 
2- ( ethylamJ.no ) -N- 1 2- [ 4- [ [ 1- [ 4- ( f luorophenyl ) methyl ] -IH-benzimidazol- 
25 2-yllaxaino]-l-piperidinyll ethyl] benzenamide monohydrate; n^. 139. 8^*0 
(59). 

Example 17 

To a stirred solution of 3' parts of 3-(2-hydroxyethyl)-2r4(l£,3H^)- 
pyrimidinedione and 45 parts of trichloromethane were added dropwise 8 
30 parts of thionyl chloride. Upon completion, stirring was continued for 
1 hour at reflux temperature. The reaction mixture was cooled. The 
precipitated product was filtered off and crystallized from 
2-propanol, yielding 3.1 parts of 3-(2-chloroethyl)-2,4(lH,3]H)- 
pyrimidinedione; mp. 170 •C (60). 
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B> Preparation of Final Compcundst 
Exaxnpla 18 

A mixtura of 1,6 parts of l-chloro-2-(ethenylo)cy) ethane, 7.3 parts 
of 1- { 4-f luorpphenylmethyl ) -N- ( 4-piperidiny 1 ) -lH-benzimida20l-2-aaiine 

5 dihydrobroinide, 3.1 parts of sodium carbonate # 0.1 parts of potassium 
iodide and 135 parts of N^,£^->dimethylfomamide was stirred and heated 
overnight at 70*C« The reaction mixture was poured onto water and the 
product was extracted with 4-methyl-2-pentanone. The extract was 
dried, filtered and evaporated* The residue was purified by coltimn 
chromatography over silica gel using a mixture of trichloromethane and 
methanol, saturated with ammonia, (96:4 by volume) as eluent. The pure 
fractions were collected and the eluent was evaporated. The residue 
was crystallized from acetonitrile, yielding 1.9 parts (32%) of 
N- [1- [2- (ethenyloxy ) ethyl) -4-piperidinyl] -1- (4-f luorophenylmethyl) -IH- 

2^5 benzimidazol-2-amine; mp. 138. 5*C (compound 1), 
In a similar manner there were also prepared: 
1- [ ( 4-f Itaoropbenyl) methyl] -N- (1- [2-(4-methoxyphenyl)ethyll -4-piper- 
idiny IJ-lH-imidazoC 4, 5-b J pyridln-2 -amine? rap. 186«8^C (compound 2)? 
1- [ ( 4-f luoropheny 1 )methy 1 ] -N- 1 1- [ 2- { 4-methoxypheny 1 ) ethyl ] -4-piper- 

20 idinyl]-lB-imida20 t4,5-c]pyridin-2-amine; nap. 184. 5 '•c (con5>ound 3); 
3- [ ( 4-f luoropheny 1 ) methyl ] -N- [1- [ 2- ( 4-inethoxyphenyl ) ethyl] -4-piper- 
idiny 1 ] -3H-imida20 [4 , 5-c ] py ridin-2-amine ( E ) -2-butenedioate (1:2); 
n^. 202.8^C (confound 4); 

3- [ 2- [4- ( [1- [ ( 4-f luorophenyl ) methyl] -lH-ben2imidazol-2-y 1] amino] -1- 
25 piperidinyl]ethyl]-2,4-(lH,3H)-pyrimidinedione; mp. 245. 8*C 
(compound 5); 

3- [2- [4- 1 [l-(4-thia2olylmethyl)-lH-benzimidazol-2-yll amino] -1-piperi- 
dinyl ] ethyl ] -2H-l-ben2opyran-2-one dihydrochloride . sesquihydrate ; 
mp. 187.2®C(conqpound 6); 
30 3- [2- [4- [ t3-( 2-pyridinylmethyl)-3H-imida20 [4, 5-b]pyridin-2-yl] amino] - 
1-piperidinyl] ethyl]- 2H-l-ben2opyran-2-one trihydrochloride.dihydrate 
n^. 190.6^C (compound 7); 

35 



BNSDOCIO: <EP ^01S1824A2J_> 



-40- 01 51824 

3- 12- [4- ( 2-thienylfflethyl)-lH7benzimidazol-2--ylI amino] -1-piperi- 
dinyl] ethyl] -2H-l-benzopyran-2-one; n^, 167. 6*C (compound 8); 
3- [2- [4- [ [l-( 2-pyridinylinethyl)-lH-ben2lmlda2ol-2-yl Jamino] -1-plperl- 
dinyl ] ethyl ] -2H;-l-ben2opyran-2-one dlhydrochloride.dihydrate; mp. 
5 185. 1*C {compound 9); 

3- [2- [4- [ [l-( 3-pyridinylnethyl) -lH-ben2imida2ol-2-yl] amino] -1-piperi- 
dinyl] ethyl] -2ja-l-ben2opyran-2-one monohydrate; mp. 147. 3'C 
(compound 10) 7 

3- [2- [4- ( Cl-( 2-thienylmethyl)-lH-benzimidazol-2-yl] amino] -l-piperi- 
10 dinyl] ethyl] -2&-l-benzopyran-2-one; n^. 164. 6*C (compound 11) 
Exaunple 19 

A mixture of 3.8 parts of 3-( 2-bromoethyl)-2H-l-ben2opyran-2-one, 
7.3 parts of 1- [( 4-fluorpphenyl) methyl ] -N- ( 4-piperidinyl) -1^- 
benzimi.dazol-2-amine dihydrobromide / 4.8 parts of sodium carbonate and 

15 135 parts of N^^lf-dimethylf ormamide was stirred and heated overnight at 
70 ^C. The reaction mixture was poured onto water. The product was 
extracted with trichloromethane. The extract was dried, filtered and 
evaporated. The residue was purified by column-chromatography over 
silica gel using a mixture of trichloromethane and methanol, saturated 

20 with ammonia, (96:4 by volume} as eluent. The pure fractions were 

collected and the eluent was evaporated. The residue was crystallized 
from acetonitrile, yielding 1*6 parts (21.5%) of 3*[2-(4-[ [l-[(4- 
f luorophenyDmethyl ] -lH-benzimidazol-2-yl] amino] -1-piperidinyl] ethyl] - 
2H-l-benzopyran-2-one ; n^. 168 .4^0 (compound 12). 

25 In a similar manner there were also prepared: 

N- [1- I2-(4-methoxyphenyl)ethyll -4-piperidinyl] -1- [ ( 2-pyrazinyl) methyl] - 
lH->benzimidazol*2->axaine; nap. 127.4'*C (con^>ound 13); 

3- 12- (4- 1 [l-( 2-furanylmethyl)-lH-benzimidazol-2-yl] amino] -1-piperi- 
dinyl] ethyl ] -2H-l-ben2opyran-2-one monohydrate; top^ 133.2**C 
30 (compound 14); 

3- (2- [4- [ [3-( 2-f uranylinethyl)-3^-imidazo [4, 5-b]pyridin-2-yl] amino] -1- 
piperidinyl] ethyl] -2H;-l-benzopyran-2-one; mp. 171. 5*^0 (compound 15); and 
3- [2- (4- [ [3- [ (4-f luorophenyDmethyl] -3H-imidazo [4, 5-b)pyridin-2-yl] - 
amino] -1-piperidinyl ] ethyl J -2H-l-benzopyran-2-one monohydrate ; 
35 B^. 167.1^C (coo^>ound 16} • 
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Example 20 

A mdLxtiure of 4.7 parts of !•( 2-chloroethyl)-4-inethoxybenzene, 14 
parts of N-(4-piper±dinyl)-l-(4-thia2olylmethyl)-lli-benzimida2ol- 
2-ainine dihydrobromide.monohydrate/ 15 parts of sodium carbonate, 0.3 

5 parts of sodium iodide and 90 parts of N,N-dlmethylacetamide was 
stirred overnight at 80 •C. Water was added and the product was 
extracted with 4-methyl-2-pentanone. The extract was dried, filtered 
and evaporated* The oily residue was converted into the hydrobromide 
salt in ethanol. The salt was filtered off and dried, yielding 9 parts 

10 of N-[l-[2-(4-niethoxyphenyl)ethylJ-4-piperidinyl]-l-{4-thiazolyl)- 

methyl)-lH;»benzimldazol-2-amlne dlhydrobromide • dlhydrate; mp. 239.2''C 
(compound 17) . 
Exagg>le 21 

To a stixred mixture of 4 parts of N-[l-(4-fluorophenylmethyl)- 
15 lJH7ben2imidazol-2-yll-[l,4»-bipiperidine]-4-amine/ 1 part of 
11,21-diethylethanamine and 91 parts of dichloromethane was added 
dropwise a solution of 1.6 parts of 4-f luorobenzoyl chloride in 39 
parts of dichloromethane: slightly exothermic reaction, the 
ten^erature rises frcan 25**C to 30*'C. Upon completion, stirring was 
20 continued for one hour at room temperature. The reaction mixture was 
purified by high performance liquid chromatography using a mixture of 
trichloromethane, hexane and methanol (45:45:10 by volime) as eluent. 
The pure fractions were collected and the eluent was evaporated, 
yielding 1.8 parts (34%) of l'-(4-f luorobenzoyl-N- [l-(4-f luorophenyl- 
25 methyl) -2^-benzimida2ol-2-yl]-[l, 4 •-bipiperidine]-4-amine; mp* 194.3^*0; 
( conqpound 18 ) • 

Following the seuae procedure and using equivalent amounts of the 
appropriate starting materials , there was also prepared: 
N^N7dlethyl-4- [l-(4-f luorophenylmethyl) -lH;-ben2imidazol-2-^lan^ - 
30 tl#4'-bipiperidine]-l»-carboxamide; mp, 176.6**C (confound 19), 
Example 22 

A mixture of 1.64 parts of 2-methyl-lH;-imida2ole, 9.2 parts of 
N- (1- ( 2-chloroethyl)-4-piperidinyl] -1- ( 4-f luoropheny Imethyl) -IH-benz- 
imida20l-2-amine di hydrochloride, 6.4 parts of sodium carbonate and 
35 135 parts of l^,lJ-dimethylformamide was stirred overnight at 60 *C. The 
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reaction mixture was poured into water. The product was extracted with 
trichlorooethane. The extract was dried, filtered and evaporated. The 
reeidue was purified by column chrooatography over silica gel using a 
mixture of trichlorcaethane and methanol, saturated with ammonia, 
5 (96 J 4 by volume) as eluent. The pure fractions were collected and the 
eluent was evaporated. The residue was crystallized from acetonitrile. 
The product was filtered off and dried, yielding 2.6 parts (30%) of 

1- I(4-f luorophenyl )methyl]-N-[l-[ 2-(2-methyl-lH-imidazol-l-yl) ethyl]- 
4-piperidinyl]-l£-benzimidazol-2-amine; mp. 170. 5^C (compound 20). 

10 Example 23 

A mixture of 1.9 pajrts of dimethyl cyanocarbonimidodithioate, 4.8 
parts of l^-[l-(2-aminoethyl)-4-piperidinyl]-3-[(4-fluorophenyl)- 
methyl]'-3H;-±midazo[4,5-b]pyridin-2-amine and 80 parts of methanol was 
stirred for 2 hours at room tcsn^erature • The reaction mixture was 

15 evaporated and the residue was crystallized from acetonitrile, 

yielding 4.5 parts (74%) of S;-methyl N«-cyano-N-[2-[4-[ [3-((4-fluoro- 
phenyl)methyl]-3JH-imidazo [4, 5-b]pyridin-2-yl] amino] -1-piperidinyl] ethyl] 
carbamimidothioate; n^. 172 .2^0 (compound 21). 
In a similar manner there was also prepared: 

20 £-methyl N' -cyano-N-I2- [4-[ [1- [ C{4-f luorophenyl)methyl] -IH- 

benzimidazol-2«*yl] amino] -1-piperidinyl] ethyl] carlyiml ml dothioate 
(compound 22). 
Exan^le 24 

A mixture of 1.5 parts of H-methyl-N^'-nitro-li-nitrosogxianidine, 3.7 
25 parts of ji- [ 1- ( 2-ami noethy 1 ) -4-piperidinyl ] -1- ( 4-f luoropheny Imethyl ) - 
lH-benzimidazol-2-amine and 80 parts of ethanol 50% was stirred 
overnight at room teix^>erature • The reaction mixture was evaporated. 
The residue was purified lay column chromatography over silica gel 
using a mixture of trichloromethane and methanol, saturated with 
30 cunmonia, (96:4 by volume) as eluent. The pure fractions were collected 
and the eluent was evaporated. The residue was crystallized from 

2- propanol. The product was filtered off and dried overnight at 110 ^C, 
yielding 1.5 parts (33%) of N-[2-[4-[ [l-[(4-fluorophenyl)methyll-lH- 
benzimidazol-2-yl] amino] -1-piperidinyl] ethyl] -N • -nitroguanidine; 

35 n^. 146.7**C (coc^und 23). 
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Exampla 25 

A mixture of 1.6 parts of 2, 2-dlethoxyethanamine, 4^6 parts of 
£-rosthyl N*-cyano-N-[2-[4-[ [l-[(4-fluorophenyl)methyl]-lH-ben2- 
ijii±dazol-2-ylJaminoJ-l-piperidinyl]ethyl]carbamimldothloata and 40 

5 parts of 1-butanol was stirred and rafluxed overnight. The reaction 
mixture was evaporated. The residue was purified by column 
chromatography over silica gel using a mixture of trichloromethane and 
methanol (93:7 by volume) as eluent. The pure fractions were collected 
and the eluent was evaporated. The residue was converted into the 

10 (E)-2-butenedioate salt in ethanol. The salt was filtered off and 
dried, yielding 2 parts of N^-cyano-N-C 2,2-dimethoxyethyl)-N•- 
t2- [4- [ [1- [ {4-fluorophenyl) methyl J •lH-benzimidazol-2-yl] amino] -1- 
piperidinyl] ethyl Jguanidine {E)-2-butenedioate( 1:2) (compound 24). 
Following the same procedure and using equivalent amounts of the 

15 appropriate smarting materials, there were also prepared: 

N^-cyano-N- [2- [4-1 [1- [ ( 4-fluorophenyl) methyl] -lH-benzimidazol-2-yl] - 
amino] -l-piperidinyllethyl-N»,N*-dimethylguani dine; mp. 110.5**C 
( cMi^ound 25 ) • 

N^-cyano-N- [2- [4-C [1- [ (4-fluorophenyl) methyl] -lH-benzimidazol-2-yl] - 
20 aminol] -1-piperidinyl] ethyl] -N' - [2-( 4-morpholinyl) ethyl] guanidine 
monohydrate; b^>. 125 .6^0 (compovmd 26). 
Example 26 

A solution of 5.71 parts of ( cis-^t3^ans ) - N- [ 1- ( 2-aminoethyl ) - 
3-methyl-4-piperidinyl] -1- t( 4-fluorophenyl) methyl ] -IJI-benzimidazol- 

25 2-amine, 2.84 parts of l,l'-thiocarbonylbis [IH-imidazole] in 180 parts 
of tetrahydrof uran was stirred for 2 hours at room temperature. 0.9 
Parts of gazeous If-methylmethanamine was bubbled, during 30 minutes, 
through the mixture. Stirring was continued overnight at room 
temperature. The whole was evaporated. The residue was purified by 

30 column cliromatography over silica gel using a mixture of 

trichloromethane and methanol (from 100 sO to 90:10 by volume) as 
eluent. The pure fractions were collected and the eluent was 
evaporated. The residue was stirred in 2,2*-oxybispropane. The product 
was filtered off and dried, yielding 2.3 parts (32.7%) of cis-N-[2-I4- 
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[ 1 1- [ ( 4-f luorophonyl }a«thy 1] -lH;-benzimidazol-2-yl ] amino] -3-iiiethy 1-1- 
plperidlnyl] ethyl] -H^N'-dlmethylthl ureal rap. 126. 7*C (conpound 27). 
In a similar manner there was also prepared; 

N;-[2-t4-[ [l-[(4-f luorophenyl)raethyl]-lH-benz±m±dazol-2--yl]amino]-l-- 
5 piper idlnyl ] ethyl ] -4-aiorpholinecarbothioamlde ; mp • 191 • 6 
( conpound 26 ) • 
Zxanple 27 

A mixture of 0.9 parts of piper idine, 4.1 parts of l-{4-fluoro- 
phenylmethyl)-N- [l-( 2-isothiocyanatoethyl)-4-piperidlnyl] -IH- 
10 benzl ml dazol-2-aTnine and 135 parts of tetrahydrof uran was stirred for 

2 hours at room tenrperture. The reaction mixture was evaporated. The 
residue was purified by column chromatography over silica gel using a 
mixture of trichloromethane and methanol/ saturated with aimnonia, 
(96:4 by volume) as eluent. The pure fractions were collected and the 

15 eluent was evaporated. The residue was crystallized from acetonitrile , 
yielding 1 part (20.2%) of N-[2-[4-[ [l-[(4-f luorophenyl)methyl]- 
lH;-benzimidazol-2-yl] amino! -1-piperidinyll ethyl] -1-piperidine- 
carbothioamide; tap* 175.6^C (conpound 29). 
Example 28 

20 A mixture of 3.75 parts of 3-amino-l-propanol, 20.5 parts of 

1- ( 4-f luoropheny Imethyl ) -N- [ 1- ( 2-isothiocyanatoethy 1 ) -4-piperidinyl ] -IH- 
benzimidazol-2-ami ne and 450 parts of tetrahydrof uran was stirred for 

3 hours at room tes^rature • ^The reaction mixture was evaporated. The 
residue was purified by column chromatography over silica gel using a 

25 mixture of trichloromethane and methanol (96:4 by volxane) as eluent. 
The pure fractions were collected and the eluent was evaporated. The 
residue was crystallized from acetonitrile, yielding 16 parts (64%) of 
N- [2- [4- [ [1- 1 ( 4-f luorophenyl )methyl] -lH-benzimidazol-2-yl] amino] -1- 
piperidinyl ] ethyl ] ( 3-hydroxypropyl) thiourea monohydrate; 

30 mp. 124.6**C (coQ^>ound 30). 

Following the same procedure and using equivalent amounts of the 
appropriate staxting materials , there were also prepared: 
N- [2- [4- [ [l-{4-f luorophenyl)raethyl]-lH;-benziniidazol-2-yl] amino] -1- 
piper idiny 1 ] ethyl 1 -N • , N « -dimethylthiourea ; mp . 159 . 7*C ( con?)Ound 31), 
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W rN-diethy l-N • - [ 2- 1 4- [ 1 1- [ ( 4-f luoropheny 1 ) methyl) -lH-b€nziinida2ol-2-y 1 ] - 
amino] -1-piperidinyl] ethyl] thiourea; nqp. 175.5'*C (compound 32). 

[2- [4- ( [1-1 ( 4-fluorophenyl) methyl] -lH-benziraida2ol-2-yl] amino] -1- 
piperidinyl] ethyl ]-N' (2-phenylethyl) thiourea (E)-2-butenedioate(l:2) ; 
5 np. 196.8^0 (con^^ound 33). 

1H- (2- [4- 1 [1- 1 { 4-f luorophenyl ) methyl] -lH-benzimidazol-2-yl] amino] -1- 
piperidinyl] ethyl ]hydrazinecarbothioamide monohydrate; mp. 183.8*C 
(compound 34). 
example 29 

10 A mixture of 1.3 parts of 2-chloro-3-pyridinauiiine/ 4.1 parts of 

l-(4-f luorophenylmethyl)-N- [l-( 2-isothioc:yanatoethyl)-4-piperidinyl] -IH- 
benzimidazol«-2-amine and 80 parts of ethanol was stirred and ref luxed 
overnight. The reaction mixture was evaporated. Water and ammonia Were 
added to the residue and the product was extracted with trichloro- 

15 methane. The extract wa dried, filtered and evaporated. The residue 
%iras purified by column chromatography over silica gel using a mixture 
of trichloromethane and methanol (95:5 by volume) as eluent. The pure 
fractions were collected and the eluent was evaporated. The residue 
was crystallized from acetonitrile . The product was filtered off and 

20 dried, yielding 1.4 parts of ethyl [2- [4- [ [1- [{ 4-fluorophenyl )- 

methyl] -lH-benzimidazol-2-yl] amino] -1-piperidinyl] ethyl] carbamothioate ; 
mp. 148. 6^C (conqpound 35} • 
BxaBg>le 3t> 

A mixture of 0.55 paxt of isocyanatomethane, 4 parts of 2J;-[l-(4- 
25 f luoropenylmatl^l)-lH-benzimidazol-2-yl]-[l,4'-bipiperidine] -4- 

amine, 80 parts of ethanol and 65 parts of dichloromethane was stirred 
for 3 hours at room tesiperture • The reaction mixture was evaported. 
The residue was purified by HPLC over silica gel using a mixture of 
trichloroaiethane# hexane and methanol, saturated with ammonia, 
30 (45:45 ;10 by volume) as eluent. The pure fractions were collected and 
the eluent was evaporated. The residue was crystallized from 
acetonitrile, yielding 1 part (25%) of 4- 1 1 1-( 4-fluorophenyl) methyl ]- 
lH-benzimida201-2-ylamino] -N-methyl- [1,4* -bipiperidine] -1 • -carboxamide 
monohydrate; mp. 152.4^0 (cos^ound 36) • 

35 
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Exaaple 31 

A mijcturtt of 0.8 parts of isothiocyanatomethane^ 4 parts of 
N-( [1, 3 • -bipipsridln] -4-yl) -l^I (4-f luorophenyDmethyl] -IJ^-benzimidasol- 
2-amlno and 90 parts of tstrahydrof uran was stirred overnight at room 

5 temperature • The reaction mixture was evaporated. The residue was 
purified by column chromatography over silica gel using a mixture of 
trlchloromethane and methanol, saturated with aimaonia, (96:4 by 
volume) as eluent. The pure fractions were collected and the eluent 
was evaporated. The residue was crystallized from acetonitrlle, 

10 yielding 3.7 parts (77%) of 4-1 Il-[(4-f luorophenyl)methyl]-lH- 
ben^lmldazol-2-y 1 ] amino 1 -N-methy 1- [1,3' -bipiperidlne ] -1 ' -carbothloamide ; 
mp. 218 .8^0 (compound 37) « 

In a similar manner there were also prepared: 
4- 1 [1-1 {4-f iuorophe~nyl) methyl] -lH-benzlmldazol-2-yl ] amino] -N-methyl- 

15 [l#4'-bipiperldlne]-l'-carboxamlde; tap. 222. 7*C (compound 38). 

N-cyclohexyl-N 1 2- [4- [ [1- [ ( 4-f luorophenyl )methyl] -lH-benzimida2ol-2-yl] 
amino] -1-plperldlnyllethyl] thiourea; tqp. 177'C (confound 39). 
N- [2- [4- [ [1- [ (4-f luorophenyl) methyl] -lH7benzimidazol-2-yl J amino] -1- 
Piperidinyl] ethyl] -^•phenylthiourea; wp. 162. 7®C (con^und 40). 

20 N- [2- [4- [l-( 4-f luorophenylmethyl ) -lH-3:>enzimidazol-2-ylamlno] -1- 
plperidinyl ] ethyl] -K^' (4-methoxyphenyl) thiourea J b^. 165.9**C 
( coa^>ound 41 ) . 
"facample 32 

To a stirred mixture of 1.9 parts of 2-oxo-2H-benzopyran-3- 
25 carboxylic acid, 4.04 parts of N,N-dlethylethanamlne and 195 parts of 
dichloromethane were added 2.55 parts of 2-chloro-l-methylpyridlnlum 
iodide and stirring was continued for 30 minutes at room temperature. 
Then there was added a solution of 3.68 parts of 4- [l-( 4-f luorophenyl - 
methyl )-lH-benzimidazol-2-ylamino]-l-plperldineethanol in 130 parts of 
30 dichloromethane and the whole was stirred for 1 hour at room 

temperature. The reaction mixture was washed with water. The organic 
phase was dried, filtered and evaporated. The residue was purified by 
column chromatography over silica gel using a mixture of 
trlchloromethane and methanol, saturated with ammonia, (96:4 by 

35 
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volume) as eluent, Tha pure fractions were collacted and the eluent 
was evaporated. The residue was converted into the (E)-2-butenedioate 
salt in methanol. The salt was filtered off and dried, yielding 0.3 
parts (4%) of [2-[4-t (l•[(4-fluorophenyl)methyl]-lH•ben2imidazol- 
5 2-yll amino J -1-piperidinyl] ethyl] -2-oxo-2H-benzopyran-3-carboxy late 
(B)-2-butanedioate(l:2); mp. 205. O^C (compound 42). 

Following the same procedure and using equivalent amounts of the 
appropriate starting materials/ there was also prepared: 
N- [2- 14- [ [1- [ ( 4-fluorophenyl) methyl ] -lH-benzimidazol-2-yl] amino] -1- 
10 piperidinyl] ethyl] 4-oxo-4H;-l-benzqpyran-2-carboxamide 
(E)-2-butenedioate(l82); mp. 248. 7*C (con?>ound 43). 
Example 33 

To a stirred and cooled (below 10*C) mixture of 3.8 parts of 
2-oxo-2H-l-benzopyran-3-carboxylic acid, 2.2 parts of 
^5 N^rlJ-diethylethanamine and 225 parts of trichloromethane was added 
dropwise a solution of 1.9 parts of methyl carbonochloridate in 75 
parts of trichloromethane. Upon con^letion, stirring was continued for 
30 minutes at room teii5>erature . This solution was added dropwise to a 
stirred and cooled solution of 6,6 parts of li-H-t 2-aminoethyl)- 
20' 4-piperidi.nyl] -1- ( (4-f luorophenyDmethyl] -lH-benzimidazol-2 -amine in 
75 parts of trichloromethane at 5**C. The whole was stirred for 1 hour 
while the mixture was allowed to reach room temperature. The reaction 
mixture was washed successively with water, a sodium hydroxide 
solution 10% and again with water. The organic phase was dried, 
25 filtered and evaporated. The residue was purified by column 

chromatography over silica gel using a mixture of trichloromethane and 
methanol (95:5 by volume) as eluent. The pure fractions were collected 
and the eluent was evaporated. The residue was converted into the 
(E)-2-butenedioate salt in methanol. The salt was filtered off and 
30 dried, yielding 6.6 parts (47.5%) of N- [2- [4-( [1- [(4-f luorophenyl)- 
methyl] -lB-benzimidazol-2-yl] amino] -1-piperidinyl] ethyl] -2-0x0- 2IJ-1- 
benzopyran-3-carboxamide (E)-2-butenedioate(l :2 ) ; mp. 216.8'*C 
( compound 44 ) • . 
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Bxangle 34 

A mixture of 4.4 parts of N;-(5-broino-l/3,4-thiadia2ol-2-yl)- 
ac«tafliid«, 7.3 parts of N-Il-(2-aalno«thyl)-4-pip«ridlnyl)-l- 
[(4«f luorophenyl)m«thyl]-lR7b«n<imldazol-2*aAina, 3«I8 parts of sodium 

5 carbonate and 135 parts of K^/M^diaathylformamide was stirred overnight 
at 80-90 The reaction mixture was evaporated. The residue was 
purified by column chromatography over silica gel using a mixture of 
trichloromethane and methanol (90:10 by volime} as eluent. The pure 
fractions were collected and the eluent was evaporated. The residue 

10 was crystallized from a mixture of acetonitrile and 2^2'«*oxybis- 

propane, yielding 1.7 parts of 11- [2- [4-1 [1- [{4-f luorophenyl)methyl]- 
lH;-benzimidazol-2-yl] amino] -1-piperidinyl] ethyl ] formamide ; mp. 153 . 2'C 
(cooqpound 45). 
Example 35 

15 A mixture of 5,09 parts of N- [l-( 2-aminoethyl)-4-piperidinyl] -1- 
(2-furanylmethyl)-lH-ben2imidazol-2-amine and 54 parts of 
jJ/N-dlmethylformamlde was stirred and heated at 50 and there was 
added dropwise a solution of 2*8 parts of dihy dro-3 -phenyl- 2H-pyra n- 
2,6(3H^}dione in 18 parts of N^^N^dimethylf ormamide. Upon coo^letion/ 

20 stirring was continued overnight at 50 ^C. The residue was purified by 
colxjmn chromatography over silica gel using a mixture of trichloro- 
methane and methanol r saturated with ammonia , (95:5 by volume) as 
eluent. The pure fractions were collected and the eluent was 
evaporated. The residue was from a mixtxire of acetonitrile and 

25 2r2'-oxybispropane, yielding 1.8 parts of [2- 14-[ [l-{2-furanyl- 
methyl ) -lH-benzimidazol-2-yl ] amino ] -1-piperidinyl] ethyl] formamide 
hemihydrate; mp. 125. 2 (compound 46}. 

gyampXe 36 

A mixture of 30 parts of 2-f uranmethanol , 300 parts of a 
30 formaldehyde solution 4% in water and 145 parts of l-[(4-f luorqphenyl)- 
methyll-19-(4-piperidinyl}-lH;-benzimidazol-2-amine dihydrobromide was 
stirred at 3®C. The mixture was allowed to reach slowly room 
temperature and stirring was continued for 3 days at room temperature. 
The reaction mixture wdis alkalized and extracted with dichloromethane • 
35 The extract was dried, filtered and evaporated. The residue was 
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piirifiad by column chromatography over silica gel using first 
trichloromethane and then a mixture of trichloromethane and methanol 
(90s 10 by volume) as eluent. The pure fractions were collected and the 
eluent was evaporated. The residue was converted into the 

5 (E)-2-butenedioate salt and the free base was liberated again in the 
conventional manner. It was crystallized from a mixture of 2-propanone 
and 2/2*-oxybispropane, yielding 57 parts (44%) of 5- [ [4- ( [1- [ (4- 
fluorophenyl) methyl] -lH;-benzimda2ol-2-yl] amino] -1-piperidinyl] methyl] -2- 
ftiranmethanol; mp. 148. 8*C (compound 47). 

10 Example 37 

To a stirred solution of 6.5 parts of 5-[ [4- 1 [l-[(4-f luorophenyl)- 
methyl]-lH-ben2imida^ol-2-ylIamino] -1-piperidinyl] methyl] -2- 
f uranmetlianol in 180 parts of N,N-dlmethylf ormamide was added 
portionwlse 1 part of a sodium hydride dispersion 50.% at room 
15 ten5>erature . After stirring for 1 hour, a solution of 1.6 parts of 
2-chloropyrimidine in N^N-dimethylformamide was added dropwise. Upon 
coopletion, stirring was continued overnight at room temperature. The 
reaction mixture was poured into water and the product was extracted 
with dichloromethane. The extract was dried, filtered and evaporated. 

20 The residue was purified by column chromatography over silica gel 
using first trichloromethane and then a mixture of trichloromethane 
and methanol (95:5 by volume) as eluent. The first fraction was 
collected and the eluent was evaporated. The residue was crystallized 
from a mixture of 4-methyl-2-pentanone and 2 , 2 • -oxybispropane , 

25 yielding 2.1 parts of 1- [ ( 4-f luorophneyDmethyl] -N- [1- [ [5- [ ( 2- 

pyrimidinyloxy)methyl]-2-furanyl]methyl]-4-piperidinyl]-lH;-ben2imida2ol- 
2-amine; mp. 167. 8*C (compound 48). 
Example 38 

To a stirred solution (0*C) of 11.4 parts of 2-aminoethanethiol 
30 hydrochloride in 48 parts of concentrate hydrochloride acid were added 
portionwise 25 parts of 5-[ [4-[ [l-[(4-f luorophenyl)methyll-lH- 
benzimidazol-2-yl] amino] -1-piperidinyl] methyl ] -2-furanmethanol. Upon 
ccopletion, stirring was continued first overnight at 0*C and then for 
4 days at room temperature. The reaction mixture was allcalized with a 
35 dilute potassium hydroxide solution and the product was extracted with 
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dlchloromethane. Tha extract waa dried, filtered and evaporated. The 
residue was purified by filtration over silica gel using a fixture of 
trichlorooethane and methanol, saturated with amnonia, (90:10 by 
volume) as eluent. The pure fractions were collected and the eluent 
5 was evaporated, yielding 24 parts (88.5») of N-[l-[ r5-[(2-aHllnoethyl)- 
thio«ethyl ] -i-f urany 1 ] methyl] -4-piperidiny 1 1 -1- 1 ( 4-f luorpphenyl ) methyl J - 
lH-benzixiiidazol-2-aialne as an oily residue (49). 

A mixture of 1.14 parts of 2-chloropyrlaidine, 5 parts of N-[l-[[5- 

I(2-amlnoethyl)thlociethyll-2-furanyl]methyl]-4-piperidinylJ-l-[(.4- 
10 fl"orophenyl)methyl]-lH-benzimldarol-2-amine, 8 parts of sodium 

hydrogen carbonate and 80 parts of ethanol was stirred and refluxed 
overnight. The reaction mixture was filtered and the filtrate was 
evaporated. The residue was purified by column chromatography over 
silica gel using a mixture of trichlorooethane and methanol (97:3 by 
15 volume) as eluent. The main fraction was collected and the eluent was 
evaporated. The residue was crystallized from 1 , 1 • -oxybisethane , 
yielding 1.2 parts (21%) of l-[(4-fluorophenyl)methyl]-H-ii-c [5- 
I £2- ( 2-pyrimidinylamlno) ethyll thiomethyll -2-f uranyl] methyl J -4- 

piperidlnyll-lH-ben2imidazol-2-a«ine; ap. 128.9»C (coo5«und 50). 
20 Example 39 

A mixture of 7.7 parts of 2-amlno-N-[2- (4-t [1- [ (4-fluorophenyl)- 
»ethyl]-3B-benzim±dazol-2-yl]a«lno]-l-piperidinylIethyl]benzamide, 20 
parts of acetic acid anhydride and 80 parts of water was stirred for 4 
hours at lOO'c. Water was added and the whole was alkalized with 

25 ammonium hydroxide. The product was extracted with trichlorooethane. 
The extract was dried, filtered and evaporated. The residue was 
crystallized from 4-methy 1-2-pentanone . The product was filtered off 
and recrystalllzed from acetonitrile, yielding 7.7 parts of 
2-(acetylamino)-N- [2- [4- [ [1- [ { 4-f luorophenyl )methyl] -lH-benziaidazol-2- 

30 ylJamlno]-l-piperid±nyl] ethyl] benzamide; mp. 170. 9»C (con^KJund 51). 
In a similar manner there was also prepared: 
2-(acetylethylamino) -N- [2- [4- 1 [1- [ ( 4-f luorophenyl )methyl] -IB- 
benzlmldazol-2-yl] amino] -1-piperidinyl] ethyl] benzamide 
(B)-2-butened±oate{l:2); np. 175. 2»C (conjKsund 52). 
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Example 40 

To a stirred mixture of 4.4 parts of N-[l-[2-(4-aminophenyl)ethyl]- 
4-piperidtnyl] -1- ( 4-f luorophenylmethyl ) -lH-benzimida2ol-2-amine, 1.05 
parts of N^/N-diethylethanamine and 195 parts of dlchloromethane were 

5 added dropwise 1.14 parts of methanesulf onyl chloride. Upon 

completion # stirring was continued for 3 hours at room temperature. 
Water was added and the whole was alkalized with a sodium hydroxide 
solution. The organic phase was separated, dried, filtered and 
evaporated. The residue was separated by HPLC over silica gel using a 

10 mixture of tr i ch lor ome thane, hexane and methanol (45:45:10 by volume) 
as elufent. The first fraction was collected and the eluent was 
evaporated. The residue was crystallized from ac acetonitrile, 
yielding 1,8 parts of N- [4- [2- [4- [ [1- [ ( 4-f luorophenyl )methyl] - 
lH-benzimidazol-2-yl] amino] -1-piperidinyl] ethyl] methanesulf onamide 

15 monohydrate; mp. ISLO^'C (compound 53). 

In a similar manner there were also prepared: 
N- [4- [2- 14- [ [1- [ {4-f luorophenyDmethyl] -l5^-benzimidazol'-2-yl] amino] -1- 
piperidinyl] ethyl ]phenyl]benzenamide monohydrochloride ; mp. 217. 3*C 
(conq^ound 54). 

20 N- [4- [2- [4- 1 [1- 1 (4-f luorophenyDmethyl] -IH-benzimidazo 1-2 -y 1 ] amino] -1- 
piperidinyl]etfayl]phenyl]acetamide; n^. 227.2''C (confound 55). 
Exagg>le 41 

To a stirred mixture of 4.4 parts N-[l-[2-(4-aminophenyl)ethyl]- 
4-piperidinyl] -l-(4-f luorophenylmethyl)-lH-benzimidazol-2-amine, 16 

25 parts of acetic acid and 32 parts of water was added dropwise a 

solution of 1.2 parts of potassium isocyanate in 33 parts of water. 
Upon completion, stirring was continued overnight at room ten^erature. 
The reaction mixture was evaporated and the residue was taken up in 
water and dichloromethane . The whole was alkalized with sodium 

30 hydroxide. The precipitated product was filtered off and purified by 
HPLC over silica gel using a mixture of trichloromethane and methanol 
(90:10 by volume) as eluent. The pure fractions were collected and the 
eluent was evaporated. The residue was crystallized from acetonitrile, 
yielding 1.3 parts of N-[4-[2-(4-[ tl-(4-fluorophenyl)methyl]-lH- 
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ben2lmldarol-2-yl]aalno]-l-piperidinyl]ethylIphenyl]urea; mp. 186. 9^C 
( cooapound 56 ) • 

Example 42 

A mixture of 0.6 parts of isocyanatome thane, 4.43 parts of 
5 N- 1 1- f 2- ( 4.aminophenyl ) ethyl J -4-piperidliiy 1 ] -1- ( 4-f luorophenylme thy 1 ) - 
lH-benzi«lda«ol-2-amlne and 135 parts of tetrahydrof uran was stirred 
for 3 hours at room ten5)erature. The precipitated product was filtered 
off and crystallized from acetonitrile, yielding 2 parts (39.9%) of 
N- 14-12- [4- [ [1- [ ( 4-f luorophenyDmethyl] -lB-ben2imidazol-2-yll amino] -1- 
10 piperidinyl]ethyl]phenyl]-N«aethylureaj mp. +300*C (con^Ksund ,57) . 

Following the same procedure and using equivalent amounts of the 
appr(^riate starting materials, there was also prepared: 
N- [4- [2- [4- [ [1- ( ( 4-f luorophenyl)methyl] -lH-b€njcimida_2ol-2-ylJ am^ 
l-piperidinyl]ethyl]phenyl]-N'-methylthiourea monohydrate; mp. 120. 2»C 
15 (compound 58). 

Example 43 

A mixture of 5 parts of N- II- [2-(4-methoxyphenyl)ethyl] -4- ^' 
piperidinyll-l-(4-thia2olylmethyl)-lH-ben2imida2ol-2-amine and 150 
parts of a hydrobromic acid solution 48% in water was stirred and 
20 refluxed overnight. The reaction mixture was evaporated and the solid 
residue was crystallized from ethanol 80%, yielding 4 parts of 
4- [2- [4- [ [l-{4-thlazolylmetl^l)-l£-ben2imida2ol-2-yl]amino]-l- 
piperidinyl] ethyl Jphenol dihydrobromidej mp^ 291. O^C (coa5>ound 59). 
Exanple 44 

25 A mixture of 5 parts of N"-cyano-N-(2,2-dimethoxyethyl)-N'-[2- 

[4- [ [1- [ (4-f luorophenyDmethyl] -lfl-ben2imida2ol-2-yl] amino] -1-piperi- 
dinyll ethyl] guanidine and 60 parts of concentrated l^drochloric acid 
was stirred and refluxed for one hour. Water was added and the whole 
was alkalized with ammonia. The product was extracted with 4-methyl-2- 

30 pentanone. The extract was dried, filtered and evaporated. The residue 
was purified by column chromatography over silica gel using a mixture 
of trichloromethane and methanol (95:5 by volimie) saturated with 
ammonia, as eluent. The pure fractions were collected and the eluent 
was evaporated. The residue was crystallized from a mixture of 
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acetonitrile and 2/2'-oxyb±spropane/ yielding 1 part of N-[l-[2-(2- 
amlno-lH-imidazol-l-Yl] ethyl] -4-piperidinyl] -1- [ ( 4-fluorophenyl) methyl] - 
lH-benzimidazol"-2-*ain±ne monohydrate ; mp. 171.4**C (confound 60). 



5 C> FORMULATIONS 



The following formulations exemplify typical pharmaceutical 
cooposltione in dosage unit form suitable for systemic administration 
to animal and human subjects in accordance with the present invention. 

10 These exas^les are given to illustrate and not to limit the scope of 
the present invention. 

"Active ingredient" (A.I.) as used throughout these examples 
relates to a coorpound of formula (I), a possible stereochemically 
isomeric form or pharmaceutically acceptable acid addition salt 

15 thereof. 

Exan^le 45 : ORAL DROPS 

500 Grams of the A.I. was dissolved in 0.5 liters of 2-hydroxy- 
prppanoic acid and 1.5 liters of the polyethylene glycol at 60-80*'C. 
After cooling to 30-40**C there were added 35 liters of polyethylene 

20 glycol and the mixture was stirred well. Then there was added a 

solution of 1750 grams of sodium saccharin in 2.5 liters of purified 
water and while stirring there were added 2.5 liters of cocoa flavor 
and polyethylene glycol q.s. to a volume of 50 liters, providing an 
oral drop solution comprising 10 milligrams of the A.I. per mllll- 

25 liter. The resulting solution was filled Into suitable containers. 
Example 46 » ORAL SOLOTION 

9 Grams of methyl 4-hydroxybenzoate and 1 gram of propyl 
4-hydroxybenzoate were dissolved In 4 liters of boiling purified 
water. In 3 liters of this solution were dissolved first 10 grams of 

30 2,3-dlhydroxybutanedlolc acid and thereafter 20 grams of. the A.I. The 
latter solution was combined with the remaining part of the former 
solution and 12 liters 1, 2,3-prppanetrlol and 3 liters of sorbitol 70% 
solution were added thereto. 40 Grams of sodiiam saccharin were 
dissolved In 0.5 liters of water and 2 milliliters of raspberry and 2 
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mlllllitsrs of gooseberry essence were sdded. The letter solution was 
coobined with the foraer, water was added q.s. to a volume of 20 
liters providing an oral a lution comprising 20 milligrams of the 
active ingredient per teaspoonful (5 milliliters). The resulting 

5 solution was filled in suitable containers. 
Example 47 ; CAPSUIiBS 

20 Grams of the A*I«^ 6 grams sodium lauryl sulfate, 56 grams 
starch/ 56 grams lactose, 0.8 grams colloidal silicon dioxide, and 1.2 
grams magnesium stearate were vigorously stirred together. The 

10 resulting mixture was subsequently filled into 1000 suitable hardened 
gelating capsules/ cooprising each 20 milligrams of the active 
ingredient • 

-Exaffiple 48 ; FS-I^l-eO&TBD TABIDS 
Preparation of taJalet core 

15 A mixture of 100 grams of the 570 grams lactose and 200 grams 

starch was mixed well and thereafter humidified with a solution of 5 
grams sodium dodecyl sulfate and 10 grams polyvinylpyrrolidone in 
about 200 milliliters of water* The wet powder mixture was sieved, 
dried and sieved again* !nien there was added 100 grams microcrystal- 

20 line cellulose and 15 grams hydrogenated vegetable oil. The whole was 
mixed well and compressed into tablets, giving 10.000 tablets, each 
containing 10 milligrams of the active ingredient. 
Coating 

To a solution of 10 grams methyl cellulose in 75 milliliters of 
25 denaturated ethanol there was added a solution of 5 grams of ethyl 

cellulose in 150 milliliters of dichloromethane. Then there were added 
75 milliliters of dichloromethane and 2.5 milliliters 1,2,3-propane- 
triol. 10 Grams of polyethylene glycol was molten and dissolved in 75 
milliliters of dichloromethane. The latter solution was added to the 
30 former and then there were added 2.5 grams of magnesium octadecanoate, 
5 grams of polyvinylpyrrolidone and 30 milliliters of concentrated 
colour suspension (Opaspray ]C'-1«2109) and the whole was homogenated. 

The tablet cores wcure coated with the thus obtained mixture in a 
coating apparatus. 
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axaigpl> 49 t INJECTABLE SOLUTION 

1.8 Grams mathyl 4-hydroxybenzoat6 and 0.2 grauns propyl 4«*hydroxy* 
bensoate ware dissolved in about 0«5 liters of boiling water for 
injection. After cooling to about 50^0 there were added while stirring 

5 4 graos lactic acid, 0,05 propylene glycol and 4 grams of the A.I.. 
The solution was cooled to room tenqperature and supplemented with 
water for injection q.s* ad 1 liter volume, giving a solution of 4 
milligrams A.I. per milliliters. The solution was sterilized by 
filtration (U.S. P. XVII p. 811) and filled in sterile containers. 

10 Exang^le 50 t SUPPOSITORIES 

3 Grams A.I. was dissolved in a solution of 3 grams 2 , 3-dihydroxy- 
butanedioic acid in 25 milliliters polyethylene glycol 400. 12 Grams 
surfactant and triglycerides q^s. ad 300 grams were molten together. 
The latter mixture was mixed well with the former solution. The thus 

15 obtained mixture was poured onto moulds at a temperature of 37-*38°C to 
form 100 si^positories each containing 30 milligrams of the active 
ingredient* 

20 



25 



30 



35 
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CLAIMS wA-t 



1. A chemical eco^ound having the formula 



(I), 



2 a pharmaceutlcally acceptable acid addition salt or a possible 

3 stereochemically isomeric form thereof, wherein s 

12 3 4 

4 A «A -A «A is a bivalent radical having the formula 

5 -CH-CH-CH-cai- (a-1), 

6 -N«CH-CHn=CH- ( a-2 ) . 

7 -CH»N-CH«-CH- ( a- 3 > , 

8 -CH-CH-N«CH- (a-4), or 

9 -CH«CH-CH«N- (a-5), 

10 wherein one or two hydrogen atoms in said radicals (a-1) • (a-5) may^ 

11 each independently from each other, be replaced by halo, lower alkyl, 

12 lower alkyloxy, trif luoromethyl or hydroxy; 
R is a aeaber selected frcMn the group consisting of hydrogen and 



14 lower alley 1; 

15 is a member selected from the group consisting of 

-1 ^ . , -•^ 



16 hydrogen, alkyl, cycloalkyl, Ar""" and lower a Iky 1*" substituted with 

17 one or two Ar^ radicals; 

2 

18 R is a member selected from the group consisting of hydrogen, 

19 lower allcyl, cycloalkyl, (lower alkyl)-CO-, (lower alkylaxy)H»- and 

20 Ar^-lower alkyl; and 

21 I« is a radical of formula 

X 

W-S-Y-Alk- (b-1); 



(b-2) I 



BNSOOCIO'<EP Ol5ie24A2J > 



-57- 
X 



01 51824 

Alk- (b-3); 



T-^^Alk- ( b-4 ) ; 

Het-Alk- (b-5); 

(lower alkenyl)-Y^-Alk- (b-6); or 
X 2 3 4 

22 i) where A -A -A -A is a radical of formula (a-3), (a-4) or 

23 (a-5), or 

X 2 3 4 

24 ii) where A «A -A »A is a radical of formula (a-1) or (a-2), 

25 and R is Ar"^ or lower alkyl substituted with one or two 

26 Ar^ radicals, said Ar"^ being pyrazinyl, thiazolyl or 

27 imidasolyl^ optionally substituted with lower alkyl: 
28 



L nay also be a radical of formula: 

Ar^-Alk- (b-7); 



29 



said W being a member selected from the group consisting of 

30 hydrogen^ lower alkyl, Ar^, Ar^-lower alkyl, l-piperidii^l, 

31 1-pyrrolidinyl, 4-morpholinyl , a radical of formula 

O 



r3 



32 a radical of formula 




r"* (c-l-a). 




(c-l-b)r or 



33 a radical of formula 

(c-l-c), 

3 4 

34 wherein R and R are each independently hydrogen or lower alkyl; 

35 and is cycloalkyl or lower alkyl, optionally substituted with up 

36 to two substituents selected from the group consisting of hydroxy, 

37 lower alkyloxy, 1-piperidinyl , 1-pyrrolidinyl, 4-morpholinyl and 
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38 Ar ; and where Z is NR , W may also be hydrogen/ and. no, 

39 lower alky land, no, Ar^*anlno or nitro; 

2 

40 said W being a member selected from the group consisting of 

41 hydrogen, lower alkyl, Ar^ and a radical of formula: 

(c-2-a), 

42 wherein is hydrogen, lower alkyl or Ar^; 

43 said T being a radical of formula: 

X 

R^-Z-C-y^- {c-3-a), or 

R'^-SO^-NR®- (c-3-b) ; 

44 being hydrogen, lower alkyl or Ar^j 

45 R^ being lower alkyl or Ar^; and 

3 

46 R being hydrogen or lower alkyl; 



47 said Het being a radical of formula (c*-l-'a}, (c-l-^b), or a radical 

48 of formula 

j| f or of formula 

(c-4-a) 

9 10 11 12 

49 wherein R , R , R and R are each independently hydrogen 

50 or lower alkyl? or a radical of formula 
.13 




51 wherein R is hydrogen, lower alkyl or amino, or 

52 said Het being furan sxibstituted with lower alkyl, said lower alkyl 

53 being optionally substituted with hydroxy, mercapto, lover alkyloxy, lower 

54 alkylthioy (aminolower alkyl )thio, Ar^-O- or a radical of formtila 




(c-4-d-l). 
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55 8 being an Integer of from 1 to 6 inclusive; or where 2 or Y is a 

56 direct bond, . n«iy alao be 0, and being hydrogen or lower alkyl, 

57 wherein t n i« o or the integer 1 or 2; 

X i» O, 8, NR^' or CHNO^j 

2 

^® V is O, S, MR^® or a direct bond; 

60 ie O, 3 or NR^^, 

61 i« 8 or NR^®, 

62 Z is 8, MR® or a direct bond; 

63 is O, 8 or NR®; 

^ ^ independently having the same meaning of X 

65 respectively Y; 

being hydrogen, lower alkyl, cyano, nitro. 



66 said R^^ 



2 

®' ^ -sulfonyl, lower al3cylsulfonyl, lower alkylcarbonyl 

68 or Ar -carbonyl; 

6^ aa.Ld R being hydrogen, lower alkyl, (Ar^) lower 

^° alJcyl, 2-lower alkyloxy-l,2-dioxoethyl; or a radical of 

71 formula -C(-X)-r1'', r^' being hydrogen, lower alkyl, 

Ar , Ar -lower alkyl, lower alkyloxy, Ar^-lower 
alkyloxy, mono- or didower alkyDamino, Ar^-lower 
alkylamino or Ar^-lower alkyKlower alkyDamino; 

75 provided thati 

X 2 3 4 

76 i) whan A -A -A -A is a radical of formula (a-1) or (a-2), and L 

^' • radical of formula (b-1), wherein W is other than hydrogen 

78 or other than a radical of formula (c-l-a) or (c-l-b), then X 

79 is other than O; 

80 ii) ^en 1. is a radical of formula (b-1), wherein W is a radical 

81 of formula (c-l-c), wherein Z^ is NH then is other than 

82 hydrogen or lower alkyl; 

83 iii) when aW-A^-A^ is a radical of formula (a-1) or (a-2), and L 

^« * radical of formula (b-3), wherein X is O, Y is NR^^, o 
^5 a direct bond, and X* is O, 

88 a) then Y* is not O; 

W ^ing ^o^r alkyl then Y* is not a direct bond; 

88 wherein Ar is a member selected from the group consisting of 

89 phenyl, being optionally substituted with up to three substituents 
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90 each independently selected from the group consisting of halo, hydroxy, 

91 nitro, cyano, trif luorooiethyl, lower alkyl, lower alkyloxy, lower 

92 alkylthio, mercapto, amino, mono- and didower al3cyl) amino, carboxyl, 

93 lower alkyloxycarbonyl and lower alkyl-CO-j thienyl; halothienyl; 

94 furanyli lonrer allcyl substituted furanyl; pyridinyl; pyrazinyl; 

95 thiazolyl and imidazolyl optionally substituted with lower alkyli and 

2 

96 vherein Ar is a member selected from the group consisting of phenyl 

97 being optionally substituted with up to three substituents each 

98 independently selected from the group consisting of halo, hydroxy, 

99 nitro, cyano, tr if luoromethyl , lower alkyl, lower alkyloxy, lower 

100 alkylthio, aercapto, amino, mono- and didower alXyl) amino, carboxyl, 

101 lovrer alkyloxycarbonyl and (lower alkyl) -CO. 

1 2e A chemical co!i5>ound according to claim l. wherein L is a radical 

2 of formula (b-1) , wherein Y is NH, Z is O and W is hydrogen; or L is* a 

3 radical of formula (b-1) wherein X is S, NH or NCN, Y is NH and W is 

4 1-piperidinyl, 1-pyrrolidinyl, 4-morpholinyl , or a radical of foraula 

18 1 

5 (c-l-c), wherein Z is NR and W is axaino, nitro or lower 

6 alkyl, optionally substituted with one hydroxy, lower alkyloxy, 

7 1-piperidinyl, 1-pyrrolidinyl, 4-morpholinyl or phenyl radical, or 

8 with two lower alkyloxy radicals? or I. is a radical of formula (b-1), 

9 wherein 2 is S, NH or NCN, Y is NH and W is lower alley loxy or lower 

10 alkylthio; or wherein L is a radical of formula (b-1) wherein W is a 

11 radical of formula (c-l-a) or (c-l-b); or 

12 L is a radical of formula (b-2) wherein n is 1, X is O or S and W is a 

13 radical of formula (c-l-c), wherein 2^ is NR® and is lower 

14 aakyl; or 

15 Zi is a radical of formula (b-3), wherein X is O, Y is NH, X^ is O, 

16 Y* is NR^^ and is lower alkylj or 

17 L is a radical of formula (b-4), wherein T is a radical of formula 

8 6 

18 (c-3-a), wherein X is O or S, Z is NR and R is hydrogen or lower 

8 

19 alkyl? or wherein T is a radical of formula (c-3-b), wherein R is 

20 hydrogen and R^ is lower alkyl; or 

21 L is a radical of formula (b-5) wherein Het is a radical of formula 

22 (c-4-a), wherein R^, R^^ and R^^ are hydrogen; or wherein Het is 

23 a radical of formula (c-4-c)j or wherein Het is furan substituted with 
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24 lower allcyl being substituted with hydroxy or with a radical of 

25 formula (c-4-d-l), wherein Y is O or S, 2 is NH or a direct bond and 

26 R is hydrogen; or 

27 L is a radical of formula (b-6) wherein is O; or 

28 L is a radical of formula (b-7) wherein Ar^ is phenyl substituted 

29 with hydroxy or lower alkyloxy, 

1 3, A chemical compound according to any of claims 1 and 2 for use as 

2 a medicine. 

1 4. A chemical compound according to any of claims 1 and 2 for use as 

2 an anti-allergic medicine. 

1 5. A pharmaceutical coii5>osition comprising an inert carrier and a 

2 pharmaceutically acceptable amount of a compound according to "any of 

3 claims 1 and 2. 

1 6. A pharmaceutical con^KJsition according to claim 5 for use as an 

2 anti-allergic medicine. 

1 7. A process for preparing a pharmaceutical composition, 

2 characterized in that a therapeutically effective amount of a con5>ound 

3 as claimed in any of claims 1 and 2 is intimately mixed with a suitable 

4 pharmaceutical carrier. 

1 8. A process for preparing a compound according to any of claims 1 

2 and 2 characterized by 

3 a) alkylating a piperidine of formula Q^-D (III) with an intermediate 

4 of formula (II) in a reaction- inert solvent wherein 

2 1 

5 1) Q is hydrogen and Q is an intermediate of formula L-G 

6 (Il-a), said 6 representing an appropriate reactive leaving 

7 group; or 

8 2) is an intermediate of formula W-C(«X)-G^, (II-b-1), said 

9 representing an appropriate reactive leaving group, and 

10 is a radical of formula HY^-Alk-, thus preparing a 

11 coxspound of formula 

X 

II 1 

W-C-Y -Alk-D (I-a-l); or 

12 3) is an intermediate of formula 

x"" X 

2 II a H 1 

W -C-Y— ^ , (li-b-2). 
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2 1 

13 and Q is a radical of formula HY -Alk-, thus preparing a 

14 coopound of formula 

W^-C-Y^~^~^C-Y-Alk--D (I-a-2); or 

15 4) is an intermediate of formula (lo%#er alkenyl)«G/ (II-b-3), 

2 1 

16 and Q is a radical HY -Alk-, thus preparing a cOTipound of 

17 formula (lower alkenyl)-Y^-Alk-D (I-a-3); or 

X 

1 II 1 2 

18 5) Q is an intermediate of formula W-C-G (II-b-4) and Q is 

19 a radical of formula 

20 HM ^ ) , thus preparing a coo^und of 



21 formula 



X ^ , ^ D 

W-C-N ) (I-a-4); or 

^<^2>n 

22 6) is an intermediate of formula W-C(«X)-Y^ (II-c-1) and 

23 is a radical of formula G-AlX, thus preparing a ccispound of 

24 formula ( I-a- 1 ) ; 

25 7} Q*^ is an intermediate of formula 

X* X 

II a 1 2 

W-c-y2— ^ y-C-Y7 (Il-c-2), and is a 

26 jradical of fprmula 6-Alk, thus preparing a coopound of formula 

27 (I-a-2)? 

28 8) is an intermediate of formula (lower alkenyD-Y^-H, 

29 (II-c-3), and is a radical of formula G-Alk-, thus 

30 preparing a conxpound of formula ( I*a-3 ) ; 

31 9) is an intermediate of formula Het'-H, (II-c-4), wherein 

32 said Het" is a radical of formula (c-4-a), (c-4-b) or (c-4-c)r 

33 and is a radical of formula G-Alk, thus preparing a 

34 compound of formula Het'-Alk-D (I-a-5); or 
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35 b) reacting a reagent of formula W -2 H (Il-d) with an 

36 intermediate of formula HY^-Alk-D (Ill-b-l) in the presence of an 

37 appropriate C=X generating agent, in a reaction-inert solvent, 

38 thus preparing a compound of formula W^-Z^-C(«X)-y^-Alk-D, 

39 (I-a-l-a>; or 

40 c) reacfting a reagent of formula (Il-d) with an intermediate of formula 

(II-b-2) in the presence 

42 of an apprppr la-be ^C-X generating agent/ in a reaction-inert 

43 solvent/ thus preparing a compound of formula 

1 1 II / 

W -Z -C-N 7 (I-a-4-a); or 

44 d) cyclodesulfurizing an intermediate of formula 

R 

r\ f\ 1 

L-N Vn-C-NH-C ===== C-NH-R ( IV) 

45 with an appropriate alkyl halide, metal oxide or metal salt in a 

46 react ion^inert solvent; or 

47 e) reacting an intermediate of formula W^-Z^-H (V) with a 

48 piperidine of formula X^«C«N-Alk-D (VI), wherein X^ is O or S, 

49 in a reaction- inert solvent, thus preparing a compound of formula 

W^-Z^-C{»X^)-NH-Alk-D (I-b-1); or 

50 f ) reacting an intermediate of formula W^-N«C«X^ (VII) , with a 

51 piperidine of formula HY^-Alk-D (Ill-b-l) in a reaction-inert 

52 solvent, thus preparing a compound of formula 

W^-KH-C(»X^)-y^-Alk-D (I-b-2); or 

53 g) reacting an intermediate of formula (VII) with a piperidine of 

54 formula 

55 HN > (III-b-2), in a reaction- 
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56 inert solvent/ thus preparing a coiqpound of formula 

1 u 

W -NH-C-H ) (I-b-3); or 



ne 



57 h) reacting an intermediate of formula W^-C(«X^)-OH (Vlll), said 

58 W having the previously described meaning of provided that 

59 is other than a radical of formula (c-l-c)/ with a piper idi: 

60 of formula HY^-Al)c-D (III-b-1) in a reaction-inert solvent , if 

61 desired, after converting the OT-f unction in (VIII) in a suitable 

62 leaving group, or, if desired, by reacting (III-b-1) with (VIII) 

63 together with an appropriate reagent capable of forming amides or 

64 esters, thus preparing a compound of formula 

w3-C(-xl)-Yl-Alk-D (I-c-l)i or 

65 i) reacting an inteinnediate of formula W^-C(«X^)-OH (VIII), said 

66 having the previously defined meaning, with a piperidine of 

67 formula 

HN ^ (III-b-2) 

68 in a reaction-inert solvent, if desired, after converting the 

69 OH-f unction in (VIII) in a suitable leaving group, or, if desired, 

70 by reacting (III-b-2) with (VIII) together with an appropriate 

71 reagent capable of forming amides or esters, thus preparing a 

72 coB^ound of formula 

3 » 

W -C-N ) (I-c-2)j or 

73 j) reacting a piperidine of formula HD (Ill-a) with a reagent of 

74 formula L^- lower alkenediyl-H (IX), wherein is selected so 

75 that it forms, combined with -Alk-, a radical of formula (b-1), 

76 (b-3), (b-4), (b-5), (b-6) or (b-7), in a suitable reaction- inert 

77 solvent, thus preparing a compoimd of formula L^-Alk-D (I-d); or 

78 k) reacting a furan of formula rJ^^^ On^ with a piperidine of formula 



H3 
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79 (Ill-a) in the presence of formaldehyde or a polymeric form 



80 thereof, in a reaction-inert solvent, thus preparing a compound of 

(I-e); or 



81 1) alkylating a furan derivative of formula H-Y^-D^, (X-a), 

82 wherein represents a radical of formula 

83 -dower alkyD^^^^o^^ Alk-D, with an intermediate of formula 

84 E-Z-C^H^g-G, (XZ-a), wherein B represents a radical of formula 




85 



In reaction^inert solvent, thus preparing a compound of formula 

E-Z-CsH2s-Y^-I>^ (I-e-l)j 

86 m) allcylating an Intermediate of formula E-Z-C -Y^H, (Xl-b) ^ 

- S 2s 

87 with a furan derivative of formula G-d\ (X-b), in a 

88 reaction-inert solvent, thus preparing a cOTipound of formula 

89 (I-e-l); 

90 n) alkylating a furan derivative of formula H-2^-C H -Y-D^ 

s 2s 

91 (X-c), with an intermediate of formula E-G, (XI-c), in a 

92 reaction-inert solvent, thus preparing a confound of formula 

E-2^-CgH2s-Y-l>^# ( I-e-2 ) ? 

93 o) alkylating an intermediate of formula E-Z^H, (Xl-d), with a furan 

94 derivative of formula G-C^H^g-Y-D^, (X-d), in a reaction- 

95 inert solvent, thus preparing a compound of formula (I-e-2); 

96 p) reacting an intermediate of formula 

^7 H-Y^"i ^^J^^-Y-Alk-D (Xll-a), wherein Y*""^ has the 

98 previously described meaning of Y*, provided that it is not a 

99 direct bond, with a reagent of formula W^-C(«X^)-G^, 

100 (Xlll-a), in a reaction-inert solvent, thus preparing a compound of 

101 formula 
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X X 



2 H a-l/^~N\ II 

102 q) reacHlng an intermedia'be of formula HY ^ "^V-Alk-D (Xll-b) with 




103 . a reagent of formula R^-2-C(»X)-G^/ in a reaction-inert solvent, 

104 thus preparing a coD^pound of f oirmula 

X 

R^-z-c-y^ — ^>Alk-D (I-f-2)j 



105 r) reacting an intermediate of formula HNR® ^ '^)-Alk-D (XII-c) 

106 with a reagent of formula R^-SO^-G^/ in a re action- inert 

107 solvent, thus preparing a cnnrpound of formula 

R^-SO^-NR^ ^~^-Alk-D (I-f-3)j 

5 a— 1 

108 s) reacting a reagent of formula R -M»C«X (XXV-a), wherein 

109 X^*^ is O or S, with an intermediate of formula (XXX-a) in a 

110 reaction-inert solvent, thus preparing a compound of formula 

R^-HH-C-y" ^ (J ^)-C-y-Alk-D ( I-g-1 ) ; 



111 t) reacting an intermediate of formula (XXI-b) with a reagent of 

112 formula R^-K-<:=X^ (XlV-b) , thus preparing a cooipound of formula 



.6 „ «i ..2 



_ _ ... - _ - ^ : R -NH-C-y - {I-g-2); 

213 wherein D represents a radical of formula 



« N kx4i5. 
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114 optionally converting the compounds of formula (I) into aach other 

115 f llowing art-known functional grouptransfonnation procedures; and, if 

116 desired/ converting the confounds of formula (1) into a therapeuti- 

117 cally active non-toxic acid-addition salt form by treatment with an 

118 appropriate acid or, conversely, converting the acid-addition salt 

119 into the free base form with alkali; and/or preparing stereochemically 

120 isomeric forms thereof. 



